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THE PERIL OF THE TURNSTILE DOOR 
It I irprising that the turnstile door has not long 
ago aroused a strong protest, on the ground that it 
‘ ite 1 menace to public safety. We say this 
with due appreciation of the ingenuity of this device, 
nd the suecess with which it accomplishes its desired 


end of preventing the inrush of cold air which accom 


opening and shutting of doors of the ordi 


The obiect of the turnstile door is to provide an in- 
obstructed passageway between the interior 
erior of a building, and it certainly fulfills 
too well The peril of this device lies in 
in so successfully shutting the cold air out, 


ite the occupants of the building in. 





The ifty effec of the ordinary door are avoided by 
permitting only mall pockets of air ta enter in slow 
uccession nnd the menace of the door lies in the fact 
that people can pass through this same exit in these 
ime rotating pockets only one at a time It is true 


that the leaves of the revolving door are arranged to 
thereby allowing two persons to pass the 
door abreast; but In the event of panic, the jam might 
to permit the folding of the leaves. More 


doors, even in the folded condition, present 


fold together 


over, the 
a narroW passageway We have in mind, 


as we write, a certain hotel, recently opened in this 


city (and this is merely a typical case among many), 


in which the oniy exit to the treet in case of fire 
would be through one of these doors Here, in the 
event of any accident that would cause a rush for 
the doo two things are certain first, that even 
if the utmost order prevailed, it would take an in- 


me for the population of the hotel to 


terminable 
file out through the one door and, secondly, that 


in the almost certain event of panic, the door might 


hecome jammed, and the one means of exit to the 


street be most effectnally blocked up Furthermore, 


if a turnetile door was once jammed by the conges- 
tion of a crowd of frantic people, it would be an ex- 
ceedin liffienlt obstacle to break down or clear 
away: fer these doors usually revolve in solid masonry 


or substantial steelwork 
We are strongly of the opinion that the use of this 
should be made subject to the permit and over 
sight of the proper city department, whether that of 
Building or Fire Otherwise, it is only a question of 
time when the turnstile door may have to answer for 
a tragedy of proportions that one does not care to con- 
Should the authorities decide to take this 
matter up, as they certainly should at once, we would 
suggest that the use of these doors be prohibited, ex 
cept in cases where they are flanked by hinged door 
opening outwardly to the street and capable of bei 
quickly released 

. . > -o- oe 
TEE SENATE HEARING ON THE ALLEGED DEFECTS OF 

OUR NAVY. 

The Senate hearing on the alleged defects in the 
vessels of our navy was held with a view of ascer- 
exact facts regarding the freeboard, posi- 
of guns, and other 


taining th 
tion of waterline armor, height 
features of our battleships as compared with those of 
the leading foreign navies, The proceedings were very 
exhaustive, and resulted in the presentation of a vast 
with detailed 


The peo- 


amount of information, accompanied 


plans bearing upon these important points 


pie of the United States will be gratified to learn 
that the evidence which has thus far transpired, is not 
only a complete vindication of the excellence of the 
ships of our navy, but it proves them to be, in some 


Scientific American 


respects, decidedly superior to foreign ships of the 
same date and type. 

[It was evident from the testimony given by certain 
seagoing officers who have been active in criticism of 
our ships, that they indorsed the allegations made in 
what is known as the Reuterdahl article Now, the 
charge made in that article (and it is well to be per- 
fectly clear on this point) was not so much that our 
ships could be made better than they are (a fact which 
everybody is prepared to admit), but that our ships 
are inferior, and greatly inferior, to the ships of for 
eign navies. It is with this last statement in particu 
have always taken decided issue. The 
of truth 


has been adduced to show the contrary) that our bat 


lar that we 
SCIENTIFIC AMERICAN Claims (and not a word 


tleships of any given type and date are as efficient as 
foreign battleships of the same type and date, and, in 
respect of their armament, are greatly superior 

The official cross sections of a large number of typi 
cal foreign battleships, which were presented in the 
recent Senate hearing, prove that this contention is 


absolutely correct. Compared with the British and 
Japanese hips, our armor belts are as thick, and 
ometimes thicker; they are in the same position with 
regard to the waterline; our freeboard is as great, and 


in some cases greater; our broadside guns are car- 


ried as high, and generally higher; our rate of am- 
munition supply is as rapid, and in many ships more 
rapid; and (greatest surprise of all) the open am- 
munition hoist to the turrets is not peculiar to our 
own navy, but is found in several of the crack battle- 
ships and cruisers of other navies. 

above comparison is a high testimony to 
recognized, when we 


That the 
the quality of our ships will be 
mention that the cross sections cited are of such ships 
“Majestic,” “King 
Japanese 


as the British “Royal Sovereign,” 
Edward,” and “Dreadnought,” and _ the 
“Asahi,” “Mikasa,” “Kashima,” and “Aki”; and we 
may mention just here that even in the case of the 
two crack battleships “Mikasa” and “Asahi” of the 
Japanese fleet, the broadside guns are only about 12 
feet above the waterline, as against from 14% to 15% 
feet on our own ships. So also in the comparison with 
contemporaneous French ships, it is found that the 
thickness and position of our armor belts is fully as 
satisfactory; that the armoring of the topsides is 
greatly superior, and that in respect of the freeboard 
only, and the height at which the guns are carried, 
That 


lofty guns and towering topsides have been adopted at 


have the French ships any so-called advantage 


the expense of stability is shown by the fact that, with 
French-type Russian battleships 


of the Sea of Japan proved 


one exception, the 
which fought in the battle 
their topheaviness by turning turtle and going to the 
bottom Furthermore, the one French-type ship, the 
“Orel,” 
changed by 
down her decks and lowering her gun positions, as is 
clearly shown in the illustrations on page 241 of this 


which was captured by the Japanese, was 


them to the American type, by cutting 


issue 

According to press dispatches, Rear-Admiral Evans 
has sent to the Department a report upon the be- 
havior of our ships during the Pacific cruise, in which 
certain suggestions are made with reference to the 
questions of armor belts, turrets, freeboard, etc., which 
are now in debate. The report contains the opinion 
of a naval constructor, detailed especially to watch 
the behavior of the vessels, and of various seagoing 
officers in charge of the ships. In due course, when 
this report becomes available, we hope to give a review 
of its salient features. According to press dispatches, 
Naval Constructor Robinson noted that, although, in 
the main, the voyage was made in quiet weather, the 
ships, at times, rolled sufficiently to erpose the un- 
armored bottom below the belt, and hence the sugges- 
tion of some of the officers that the belt be made 
wider is accompanied with the stipulation that the 
bottom of the belt be left in its present low position. 
It is suggested that the additional weight due to 
wider belts be compensated for by the removal of 
“what is termed superfluous weight.” We believe that 
no small reduction of weight can be made in this way; 
for it is a notorious fact that our ships carry, in the 
way of comforts and conveniences for officers and men, 
much weight that is not to be found in foreign battle- 
It is also stated that Rear-Admiral Evans “rec- 
ommends taking off the after bridges”; though why he 
should do this, when it was at his earnest insistence, 
and in opposition to the strong wish of the Construc- 
tion Department, that an extra flying bridge was 
built aft on the “Connecticut” for his special use, we 
are at a loss to understand. Commenting on the sug- 
gestion of some of the commanding officers that the 
belts might be raised from 6 inches to a foot higher 
(which, by the way, would bring them just where 
they were designed to be before extra weights were 
added during construction) Admiral Evans says: 

“But even this is open to question, for it has been 
noted that even when heavily laden and in the smooth 
to moderate seas, which have thus far characterized 
this cruise, the ships frequently expose their entire 
belt and the bottom plating beneath. 


hips. 
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“It must be remembered that even a 5- or a 6-inch 
shell, of which there would be a great number, could 
inflict a severe and dangerous injury if it struck below 
the belt, with 
the belt entirely submerged, is, on account of the case- 


while otherwise the waterline, even 


mate armor and coal, immune to all except the heavi- 
est projectiles. 

“The fact is that under the sea conditions in which 
battles may be fought a belt of 8 feet in width. if 
considered alone, is too narrow to afford the desired 
protection wherever it may be placed, and the ques 
tion becomes an academic discussion with eertain argu- 
ments on each side 

“It is understood that on the latest ships this ques- 
tion is of littl 
inch less in thickness than on the waterline, and for 


import, as the citadel armor is but 1} 


those ships already built it is believed that when the 
bridges are removed and all weights, which would be 
landed should war break out, are taken into considera- 
tion, the ship will rise to the 6 to 12 inches, which is 
believed to be the maximum that it could be desired 
to raise them.” 

If, as is reported, the Admiral states that the broad- 
side guns “can only be used to advantage when -the 
battleships are not steaming more than 10 knots,” we 
can only say that bad, indeed, must be the case of the 
navies, the majority of which 
these guns from one to three feet nearer the 


battleships of other 
carry 
water than do our own ships. 

The country is to be congratulated on the fact that 
the recent wild and baseless criticism of our ships 
should have been made just when the fleet was start- 
ing for the Pacific. In spite of the fact that most of 
it was either false or grossly exaggerated, it has done 
an incalculable amount of good; for as a result of the 
discussion and investigation which has followed, a 
large amount of information has been made public re- 
garding our ships, which searcely could have become 
known in any other way. Not only have they now a 
more intelligent knowledge of our navy, but the con- 
fidence of the people of the United States in the excel- 
lence of our ships has been greatly strengthened. As 
a further indorsement, there has come the brilliant 


success achieved by Admiral Evans and his officers 
and men, in bringing that fleet through its 14,000-mile 
trip, in perfect order and two days ahead of the sched- 
ule time 
ouniaunaiaelade Re oer a 
GOVERNMENT AID IN THE DEVELOPMENT OF 
AERONAUTICS. 

It is a matter of profound regret to the Screntiex 
AMERICAN that the Military Committee of the House 
should have voted against the presentation of the bill 
appropriating $200,000 for the development of mili- 
tary aeronautics. We believe that the time is fully 
ripe for substantial government recognition of this 
subject; and this for the two weighty reasons: first, 
that the three leading powers of the world—France, 
Germany, and Great Britain—have given official recog- 
nition to the airship, and, secondly, that the private 
enterprise of American inventors and experimentalists 
has carried the development of the aeroplane to a point 
which has placed America far in the lead*among the 
nations of the earth. We are not unmindful of the 
fact that, in tardy response to the earnest representa- 
tions of the Signal Corps, the government last sum- 
mer Officially recognized the new science to the extent 
of authorizing the formation of an aeronautic corps; 
but unfortunately, no provision whatever was made to 
supply the new venture with the funds which are 
absolutely necessary to enable it to do effective work. 
France, Germany, England, and other foreign govern- 
ments formed similar aeronautical corps some time 
ago; and substantial funds were provided for the pur- 
chase of machines and apparatus and the prosecution 
of experimental work. In view of the importance 
which military ballooning and aeronautics in general 
have assumed in foreign countries, the sum of $200,000 
asked in the bill under consideration is not excessive; 
particularly when we bear in mind that experimenta) 
work in aeronautics is necessarily of a costly char- 
acter. 

It cannot be denied that the results already achieved 
in the navigation of the air are such as to fully war- 
rant such a modest expenditure as is now asked of 
Congress to render the work of the aeronautical corps 
effective. The achievements of the past, whether ac- 
complished with the simple spherical balloon, with the 
dirigible, or with the aeroplane, are of such a practical 
character, and are fraught with so much promise for 
the future, that the government which shuts its eyes 
to the facts, and deliberately refuses to give financial 
assistance for theedevelopment of aeronautics, lays 
itself open to the charge of being either dilatory or 
shortsighted. Nearly forty years ago, during the siege 
of Paris, no less than sixty-five balloons were con- 
structed; and out of the sixty-five aeronauts who made 
ascents, only about five had been up before. Very 
significant, also, is the fact that only two of these 
aeronauts were lost, and only five were made prisoners 
by the Germans. According to that practical aeronaut, 
Auguste BE. Gaudron, these sixty-five balloons are said 















ee eal 


RIP 9 





as el 


abe 


nd rete iD 


j 
: 
; 
{ 
3 














a 








Aprit 4, 1908. 

to have carried 164 passengers, and 1214 tons of postal 
than 2,500,000 letters, 
carrier pigeons, which 
100,000 


material, representing no less 
Three hundred and eighty-one 
were taken up in the balloons, carried about 
The receipts from 
$200,000; the expenses of 


messages and telegrams. letters 
and telegrams 
making and running the balloons, and the cost of the 
total of about $58,500, 
profit of $141,500. This was 


the improvements which 


were about 


gas fol inflation, came to a 
which left a 
thirty-eight years ago; and 
have been made in the interval in the materials and 


method of manufacture, to say nothing of the cumu- 


margin of 


lative experience which has been gathered, show that 
the simple balloon is something more than an expen- 
that it practical commercial value; 
and that in the military 


sive hobby; has a 
operations of the future, its 
The balloon races and 
this country, 
to 1,193 miles 
indicative 


use must figure very largely. 
long-distance 
where continuous flights of 
have 
of the 
particularly in the past ten or fifteen years. 

The development of the dirigible balloon since the 
memorable day in 1901 Santos-Dumont circled 
the Eiffel Tower, has been truly remarkable, especially 
if we difficulties of the 
problem of controlled air navigation. “La Patrie,”’ the 
lost Lebaudy airship, was probably the most successful 


trips in Europe and in 
from 872% 
accomplished, are 


been successfully 


great advance which has been made in the art, 


when 


bear in mind the inherent 


was estimated to have made 
each 
performance 


dirigible ever built. It 
returning successfully 
Its greatest 


Paris to Verdun, which 


more than 300 voyages, 
time to the starting point. 
was the 146-mile flight from 

was made without a stop on November 23 last, at an 
average 21.19 miles an hour This airship 
proved its ability to contend with a fairly brisk wind, 


speed of 
and at times it carried as many as seven passengers. 
Rivaling ‘“‘La Patrie”’ in its performance, is the large 
420-foot dirigible of Count von Zeppelin, which is 
credited with a lifting capacity of fully three tons dead 
weight. Although it has not made so many flights as 
the French airship, it is credited with having remained 


the sir continuously for eight hours. and with hav- 


‘Reliance,” it would be possible to produce a machine 
capable of making its desired destina 


independence of 


which would be 


tion with a considerable degree of 
wind and weather conditions. 
In coming to the third 


heavier-than-air machine, it is surely sufficient to refer 


type, the aeroplane, or 
to the marvelous success obtained two and a half years 
ago Wright they made a con- 
tinuous flight of 24 miles at an average speed of nearly 
This flight is rendered the more 
remarkable, when we bear in mind that the machine 
a rectangular course, in which corners 
and that it was maintained at 
above the ground, which var- 
of trees, 


} 


by the brothers, when 


40 miles an hour 
was flying over 
had to be 
a predetermined height 
obstacles, in the 
etc., that had to be cleared. The Screnriric AMERICAN 
made careful investigation of the facts concerning this 
flight, and they were found to be such as to establish 
its authenticity beyond all question. Although the 
flights made by Farman in France are modest 
in comparison with the flight of the Wright brothers, 
they have served to establish still further the practica- 


turned, 


ied according to the way 


recent 


bility of the heavier-than-air machine 

We understand that an effort is to be made before 
restoration of the 
General Allen, on 


Committee to secure 


$200,000, and that 


the Senate 
appropriation of 


behalf of the Signal Corps, will make a strong argu- 
ment for the granting of the financial assistance for 
carrying on the necessary experimental work. At the 


present time the aeronautical corps owns a couple of 
balloons, and it has installed at Fort Omaha, Neb., a 
complete plant for the manufacture 
of pure Senate should make the 
necessary appropriation, it will be possible to purchase 
a large military dirigible balloon for experimental 
Work, and also one or two aeroplanes or other types of 
heavier-than-air machines. It would be difficult to find 
a field for experimental work which is more inviting 
than that of aeronautics; and with the proper govern- 
ment backing, the trained officers of our Signal Corps, 
who for years have been seeking for such an opportu- 
nity as the present bill will give them, would be en- 
abled to prosecute some greatly-needed investigations 
as to the best types of propellers; the proper form, num- 
ber, and relative positions of the aeroplanes; the most 
effective position for the vertical and horizontal rud- 
ders; and, most import f lL. ti at devices for 


securing nat nent of eq rium. 


electrolytic gas 


hydrogen. If the 
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SCIENTISTS AT PLAY. 
BY HERBERT W. 

There are few more interesting works of reference 
than the biographical dictionaries that are published 
in various countries under the title of “Who’s Who.” 
The London publication of this name makes one con- 
cession to the curiosity of human nature in which 
its example has not yet been followed by its American 
contemporary. It records, wherever the information 
can be obtained, not only the professional pursuits 
and achievements, but also the “recreations” of the 
men who find a place in its list. 

In our attempt to find what British men of science 
do with their leisure, let us turn first to the astrono- 
mers. The Astronomer Royal, Sir William Christie, 
leaves his “recreation” line blank, as does also Prof. 
H. H, Turner. Sir Robert Ball finds relief from the 
severity of his studies in golf and cruising, Sir Nor- 
man Lockyer in tennis and golf, Sir George Darwin in 
tennis and cycling, and Sir David Gill in golf, shoot- 
ing, and fishing. Sir William Huggins’s list is a 
longer one, including the collection of antique works 
of art, music, botany, and fishing. 

In the geological section Sir Archibald Geikie makes 
no report, but his brother, Prof. James Geikie, sets 
down golf, cycling, and travel. Travel is also the di- 
version of Prof. W. J. Sollas. Prof. Boyd Dawkins 
favors fishing and gardening, and Prof. C. Lapworth 
field geology and golf. Prof. J. Milne, the seismolog- 
ist, leaves us guessing, for he will not gratify our 
curiosity any further than by stating that his recrea- 
tions are “various.” 

Dr. Alfred Russel Wallace, the veteran biologist, is 
the only British man of science we have discovered 
who predilection for chess. He ac- 
knowledges a love for gardening as well. Sir J. D. 
Hooker gives “natural science” as his chief recreation, 
adding to it the collection of Wedgwood ware, chiefly 
the portraits of eminent men. Prof. F. W. Oliver men- 
tions mountain climbing and natural history; Dr. D. 
H. Scott, walking and fishing; Prof. J. N. Langley, 
skating, gardening, and golf; Dr. Archdall Reid, cy- 


HORWILL. 


confesses to a 


\ ) a b 
.louei Rothschild, though they have made valu 
scarcely, per 
profession. 


knowledge, can 
of science by 
natural 


able contributions to 


haps, be reckoned as men 
The former gives his recreations as 
and traveling, and the latter as the study of zoology, 


history 


shooting, and hunting. 

A few of the most eminent chemists make no con 
their weaknesses. Sir William Ramsay 
refreshes himself with languages and cycling; Prof. 
G. D. Liveing with field geology and gardening; Dr 
Percy F. Frankland with riding, traveling, and garden- 
Prof. Raphael Meldola with field natural history 
and photography; Prof. H. B. Dixon with footbail—he 
played on the Oxford University team—cricket, cy- 
cling, and climbing; Prof. F. Soddy with travel and 
climbing; Prof. A. Smithells with golf; and Prof. W 
A. Bone with cricket, tennis, and music. Sir John 
Brunner finds relaxation in golf, and his partner, Dr. 
Ludwig Mond, in the collection of works of art, chiefly 
of the early Italian school of painting 

The mathematicians and physicists appear on the 
whole to be a sober and serious band. Many of them 
recreation at all. Sir Oliver 
among this number, but he gives himself 
another section of his biography. For how can we 
accept your repudiation of the lighter side of life, 
Sir Oliver, when you admit that you are member of 
Prof. J. J. Thomson is fond of tennis 


fession of 


ing; 


record no Lodge is 


away in 


two golf clubs? 


and golf; Prof. Arthur Schuster of motoring and 
sketching; Prof. H. L. Callender of shooting, motor- 


ing, and tennis; and Dr. R. T. Glazebrook of golf, 
rowing, mountaineering, and cycling. Prof. Karl 
Pearson devotes his leisure to antiquarian studies in 
genealogy and folk custom. Of the electricians, Dr. 
J. A. Fleming pursues photography, travel, and ex- 
perimental research; Prof. J. A. Ewing, climbing and 
photography; and Sir William Preece, yachting and 
shooting. Prof. W. E. Ayrton leaves this entry blank, 
but Mrs. Ayrton, who has proved herself so successful 
a comparion in his investigations, confesses to find- 
ing refreshment in novel reading and sketching. The 
engineers show considerable diversity. Sir John 
Wolfe Barry’s recreations are riding and fishing; Sir 
Aiex. Kennedy’s music, mountaineering, photography, 
and golf: Prof. John Perry’s, cycling and novel read- 
ing; and Prof. T. Hudson Beare’s,-entomological work 
and cycling. Sir Alex. R. Binnie gives his re reations 
vaguely as “scientific,” while the Hon. C. A. Parsons 
uses the word “various,” but notes particularly his 


239 


practice in rowing—not,. presumably, with the aid of 
the turvine. 

Among those who have shown their skill in matters 
relating to the human body, Sir Frederick Treves re- 
freshes himself with boat sailing and sea fishing: 
Sir Felix Semon with stalking, shooting, and fishing; 
Sir R. Douglas Powell with outdoor 
William Church with outdoor sports; 


exercise Sir 
Dr. H. C. Bas 


tian with walking and researches with the micro- 
scope; Dr. G. Sims Woodhead with golf and cycling; 
and Dr. Forbes Winslow with cricket, lawn tennis 


Prof. W. Osler finds the secret 
Salee- 


fishing, and croquet. 
of perpetual youth in bibliography. Dr. C. W 
by’s amazing industry as a writer on hygienic 
jects is mitigated by music and cricket. 

A few miscellaneous entries may close this collec 
tion. Sir Hiram Maxim, when he is not busy invent 
ing, is reading scientific books and studying the ab 
stract sciences. Mr. Benjamin Kidd is fond of fish 
ing, swimming, and bicycling. Dr. John Beddoe, in 
spite of ‘his eighty years, can still find interest not 
only in his anthropological studies but in archwolog 
and statistics, Perhaps the most surprising 
tu the editor’s query is that of Dr. 
who declares his recreations as “sunshine, quiet, and 
good, wholesome food.” 

This little inquiry into manners and customs sug 
interesting conclusions. It would appear 


sub- 


answer 


Francis Galton 


gests some 
from the large 
that many scientific men find in their main investiga- 
tions all the refreshment they need. Others, when 
they require diversion, turn to some other branch of 
science than that in which they 
that the scientific spirit is still 
mind operates upon novel material 
such alleged recreations as might strictly be classified 
as themselves scientific, a canvass of the voting shows 
the following results: Golf, 15; cycling, 13; 
9; travel and tennis, of the lawn variety and other- 
wise, 7; gardening and mountain climbing, 6; 
ing, 5; cricket, photography, swimming, music, aad 
yachting or cruising, 4; rowing, walking, and the col 


loetios ° 
jor 


number of omissions in the returns 


have specialized, ao 
exercised while the 


Eliminating all 


fishing, 


shoot- 


artiatic riding, archmelorer cro 


objects, 3: 


rr ' ’ ti lin 


no satisfactory explanation has hitherto been offered 
to account for the difference in this respect between 
In Mr. E. Knecht’s opinion, 


connected 


animal and wood charcoal. 

the explanation is probably 
that animal charcoal contains from 5 to 7 per cent of 
nitrogen, while there is only a trace of that element 
in wood charcoal. His attempts to eliminate the ni 
trogen by heating the animal product with caustic soda 
proportion of ni 


with the facet 


yere only partially successful, the 
trogen in a typical case being reduced from 5.6 to 3.61 
per cent; but he found that the decolorizing power, as 
tested upon solutions of dyes, was reduced as the per- 
centage of nitrogen fell. From the results of his ex 
periments he concludes that: (1) Fixed nitrogen is 
in animal charcoal; and (2) the decolorizing 
is directly proportional to the amount of ni 
Knowledge and Scientific News. 


present 
capacity 
trogen. 


$$ $+ a 


THE CURRENT SUPPLEMENT. 


The leading article of the current SurprPLeMeNT, 0 
1683. is a most copiously illustrated account of the 


Dam for increasing the water supply ol 
Wales Mr. Edward W. Parker's 
briquetting industry ¢ 
Koller con 
the disposal of 


new Cataract 
South 


Vew 


exhaustive paper on our’ coal 


brought to a conclusion Dr. Theodor 
suggestions on 
metal wastes. In the fourteenth installment of his 
treatise on elements of electrical Prof 
A. E. Watson writes on alternating current generators 
The nature of true boiler efficiency is discussed by 
W. T. Ray and Henry Kreisinger. Mr. H. W 
son’s paper on his theory of raised beaches and their 
We have published a good deal 


tributes some helpful 


engineering 


Pear 


cause is continued 
on the subject of the habitability of Mars, In the cur- 
rent SupPLEMENT some arguments by Dr. Alfred Ras 
sel Wallace are published, which tend to show that 
Mars is not inhabited. 
_ ——___o+6+2s—- -—"—~ 
In chemical properties tantalum approximates to 
gold and platinum, Boiling bydrochioric, nitric or 
sulphuric acid or aqua regia are without action on it 
as also are aqueous solutions of the alkalies. [t is at 
tacked, however, by fused alkali or hydrofluoric acid 
the latter acts slowly under norma! conditions, but if 
the metal is in contact with platinum the action is 
rapid. Tantalum does not amalgamate with mercury 
At a low red heat it rapidly absors nitroger and hy 
drogen, forming compounds having a metallic appear 
ance, It also combines readily with carbon. 
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LOWERING THE TRACTION TUNNELS UNDER THE 
CHICAGO RIVER. 


Scientific American 


of concrete left to separate the floor of one tunnel 
from the other The 
sketch and photographs show clearly the methods used 
finished that the old 


ceiling of the accompanying 

in this work, which is so nearly 
roofs may soon be blown off 

+o 

A patent has recently been taken out in France by 
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Home-Grown Pearls, 
BY CHARLES A, SIDMAN, 
There are many peculiar industries and trades, but 
one of the most peculiar of these is a pearl 
oyster farm. Japan, the land of odd objects, dwarf 
and ancient temples, boasts of possessing such 
The pearl found more or less 
along the whole coast. There are 


probably 


trees, 


a farm oysters are 


some localities famous for produc. 





ny I P WILSON 

After a number of large steamers had come down 
the Chis Rk from Lake Michigan to the elevators 
and doeks on the south branch, had been loaded, and 
then in attempting to return had grounded on the 
tunnels which had been built by the 
raction companies with their roofs 
too clo fo the top of the water 
te were taken to lower these 
tunnel This work was begun in 
1oO6 To date the success of the 


project, considering the three tun- 


iela as a whole, is a trifle doubtful. 
The La Salle Street tunnel was 
built in three arches, affording an 


arch each to the incoming and out- 


acks and a third for a foot 





£0ing 

wi Thi tunnel was built in 
1869-71 and is, or was, 1,890 feet 
long It has always been a seri 


mrrier to heavily-loaded steam 


ers in low water, but within the 
last few year the draft of lake 
going vessels has been increased to 
a point where it is impossible to 


bring them over the top of this tun- 
nel even at high water 
In the work of lowering, the cen- 


ter arch was aitacked first, but 








ing them in quantities, and muny 

fine pearls have been obtained. 
There was a time when 

for these precious shells was car- 


fishing 


ried to an excess, so that the yield 
of pearls dwindled to almost noth- 
ing. To this difficulty, 
the desirability of cultivating the 


overcome 


pearl oyster was suggested, and met 
with favor. Experiments 
were carried out with great success, 
the result that to-day the 
pearl oyster farm has millions of 


instant 
being 


pearl oysters on its culture ground, 
and is able to annually a 
large crop of pearls on the market. 

This pearl oyster farm is in the 
Bay of Ago, on the Pacific side of 
Japan. The bay, like all-in which 
the oyster grows in abundance, is a 
very quiet piece of 
most 


place 


water with a 
highly broken up 
coast line full of deep running in- 


irregular, 








hardly any progress was made be- 


fore a leak developed. This was 
before 
the tunnel flooded 


by another leak in the old and 


stopped only a day or two 
was completely 
imperfect masonry. 
then decided te abandon the project. The roof 
was blown off with dynamite from the 
and the structure is now no more 


of the tunnel 
irface of the river 
than a brick trench in the bottom of the river bed 
In the cases of the Van Buren and Washington 
degree of success was at- 
called for 10 feet 
roof of each tunnel in 


Street tunnels a greater 
tained The specifications more 


water over the 


the hannel of the river, making the 


Cutting Recesses in the Side Walls to Receive the Steel Columns. 


M. Bonnet, for a method of obtaining carbon in an 
amorphous fused The claimed 
consists of a vessel of bronze or other metal contain- 


condition apparatus 
ins two carbon electrodes, between which is a rod of 
carbon. Beneath this rod is a smaller vessel 
containing carbon bisulphide, which, when 


pure 
vaporized, 
will produce a high pressure in the vessel, but will not 


have any action upon the carbon. The carbon bisul 


lets, and coves, affording most fa- 
vorable shelter. The farm is ar- 
ranged in two parts, the first part 
containing the young up to the age of three years, and 
the second part holding those that are over that age. 

The breeding season of the oyster is from July to 
August, and before this namely, in 
May to June, stones are placed over the bottom of 
the grounds in the shallower parts, in order that the 
young may attach themselves to them, and by August 
the tiny shells are discovered attached to these stones 
by their byssus, the number increasing 
steadily with the season. 


comes around, 








depth at that point 26 feet. It was 
only necessary to lower 220 feet of the 
roof out of the 
the length of these tunnels. The floors, 
however, had to be graded from the 
street level at each end. The Van 
tunnel was built in 1892, and although 


Street bore 


1,600 feet comprising 


Buren Street 
it is a trifle shorter than the Washington 
(about 100 feet) it had cost just twice the sum in 
building; and while the Washington Street tunnel is 
twenty-three years older, it is still in better condition 
than either of the others, It is an odd fact that the 
engineer in charge of the work on the Van 
Buren Street tunnel is the son of the man who origi- 


present 


nally designed it 

The minimum headroom in this tunnel is 20 feet 
A new roof 10 feet placed under 
he center of the river, and is supported by steel col- 
into the old wall and surrounded with con- 


below the old is 


uImMns set 


crete. On these columns, beams made up of angles 


and plates were carried across the arch. Upon the 


beams was placed a layer of reinforced concrete, which 
was waterproofed on the upper side. At the ends of 
this new roof, bulkheads were united with the old 
arch. This was 
difficulty was encountered in grading the floor from 


sireet level at each end to a point 10 feet lower under 


brick a simple job, but the greatest 


the river. The old brick arch stood on a foundation 
of blue clay only a few inches below the floor, and in 
cutting down below this it was found that no more 


than five-foot sections of clay could 
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Diagram Show:ng Method of Lowering the Tunnel. 
phide is first converted into vapor by means of a 
slight electric current, and as soon as there is a high 
pressure from this cause, a high-tension current is 
passed through the vessel, with the result that in a 
few moments the carbon rod is fused and converted 
into the form of black diamond.—Knowledge and Scien- 
tific News. 


The shells are allowed to lie as 
they are until then 
those that are near the shore are re- 
moved, with the stones on which they 
are aucheored, iito depths greater than 
five to six feet. This is necessary to 

them from cold, from the effects of which 
they are apt to die in the course of the winter if left 
in the original places. The young shells are then left 
quietly and allowed to grow for three years, or re- 
moved to deeper water, 
and find more food. 


November, and 


protect 


where they have more space 


At the end of three years, when the young oysters 
are from two to three inches long, they are taken 
out of the water, and the operation of putting nuclei 
in the shells is performed, after which they are again 
put back into the sea and spread out at the rate of 
They are left 
alone for four years more, and at the end of that time, 
or seven and a half years from the beginning of their 
life, they are taken out of the water and opened. The 
‘cultivated pearls” are thus harvested and put on the 
market. 

There are 


about thirty to every six square feet. 


many enemies of the pearl oyster, as 
well as unexpected difficulties in the raising of them. 
They are attacked by a small worm which eats their 
shells, are eaten by octopuses, and enveloped by grow- 
ing sponges which kill them. 

Many of the cultivated or culture pearls are either 
half pearls or only a little more than half pearls, but 
as regards luster, shape, and size, 





be taken out at one time, as it was 
calculated that there is a pressure 
of 18 tons per square foot on the 
walls of the arch at the¢bottom, and 
it was feared that the walls would 
crumble {if the clay were removed 
in large sections. Trenches 5 feet 
wide and 10 feet deep were cut in 
the blue clay across the tunnel and 
inder the walls. These were then 
filled both 
the floor and a more solid founda- 
To haul out the 


with concrete to form 
tion for the arch. 


1y, & Narrow-gage railway was 


built, and hoisting machines placed 
at each end to pull the cars out 
onto e@ staging and dump them into 
wagons, which carry the material 
ts the lake front. 

The work had not 
very far 


progressed 
before it was discovered 
that there was danger of cutting 
into one of the freight™tunnels of 








are most beautiful. 
<9 @ oe 
Renovation or Restoration of Fat 
Substances or Fat Vegetable Oils.— 
Over the rancid oil, heated to 95 
deg. F., from 1 to 1.25 its volume 
of 90 per cent alcohol is poured and 
in the course of half a day vigor- 
ously shaken three times, so that 
each time an emulsive-looking fluid 
is produced. On the following day, 
the fluid, now divided into two lay- 
ers, is separated and the oil again 
shaken up with half its volume of 
90 per cent alcohol. This process 
is repeated according to circum- 
stances three to four times, until 
the oil treated is pure and tasteless. 
By distillation, the fatty acids the 
alcohol has taken up can be separ- 
ated from it. This method cannot 
be employed with castor oil, which 
is soluble in alcohol, nor for cod 








ihe Illinois Tunnel Company which 
the engineers knew nothing of. A 
new grade was struck, and two feet 


The New Roof Supported on Steel Columns Set Into the Side Walls. 
LOWERING THE TRACTION TUNNELS UNDER THE CHICAGO RIVER. 


liver oil, in which the virtue lies in 
the fatty acids; the same objection 
applies to croton or heavy bay oil. 
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APRIL 4, 1908. 
JAPANESE BATTLESHIP “IWAMI”’ AS SHE WAS AND 
I8s.—A LESSON IN “FREEBOARD.” 

Prominent among the defects which have recently 
been charged against the United States warships is 
that of their supposed lack of proper freeboard, or 
height of upper deck above the water. Judging from 
the vigor with which this charge has been made, the 
average layman might readily have been led to believe 
that the noble fleet which is now in the Pacific con- 
sists of vessels that are practically low-freeboard moni- 
tors, wet and uncomfortableein a seaway, and incapae 
ble of casting loose their guns for action except in 
calm weather. 

By way of teaching us how our ships ought to have 
been built, the critics have pointed to the French navy, 
and bid us admire the lofty topsides and towering 
superstructures of vessels, with their guns 
mounted in turrets poised over 30 feet above the 
water. Here, we are assured, are ships that are ideal, 
capable of steaming at full speed in heavy weather and 
able to fight their guns without distraction of flying 
seud or green water. 

We have heard a good deal during the last few 
months about the lessons of the Japanese war; and if 


these 


it be as true on the sea as on the land, that an ounce 
of fact is worth a ton of theory, one cannot ring the 
too often or with toc 
much emphasis. There has just come to the Editor’s 
desk another lesson, this time in the shape of two 
photographs of the Japanese battleship “Iwami” (for- 
merly the Russian “Orel”) accompanied by a letter 
from Mr. Saito Tsunetaro, of Tokio, Japan, which is de- 
cidedly illuminating on this question of moderate ver- 
The first of these photo- 


changes upon these “lessons” 


sus exaggerated freeboard 
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Displacement, 13.50 tons. Speed, 18 knots, Armament: Four 12-inch ; twelve@inch, carried in six turrets ; twenty 3-Inch, 


The “Iwami,”’ formerly “Orel,” After the Battle of Tsushima Strait. 


moderate-freeboard, 
“Twami.” 

The “Orel” was one of four new battleships of the 
“Borodino” type, which formed the main reliance of 
Rodjestvensky’s ill-fated expedition. She was a ves- 


British-American-Japanese type 









































Before her capture from the Russians the “‘ Iwami *’ was a high-freeboard ship with most of her guns carried 82 to 34 feet above the water. In 
this respect she embodied the features which our navy critics wish to see incorporated in our own ships. After her capture the Japan- 
ese, a8 the result of their experience in the war, cut down the freeboard amidships by 8 feet ; abolished six of the lofty turrets ; 


lowered the secondary battery to the main deck ; cut off 20 feet of the smokestacks, and removed the flying bridges, the 
fighting tops, and the whole of the superstructure. 


Diagram Showing the “Iwami” as She Was (in Black) and as She is (in White). 


graphs shows the “Orel” at the close of the battle of the 
Sea of Japan; the second shows her two years and three 
months afterward, when the work of reconstructing her 
was completed; and they demonstrate how that highly 
intelligent and very clever people succeeded in trans- 
forming the high-freeboard, French-type “Orel” into the 


sel of 13,500 tons; and like the others of her class she 
was modeled very closely after the “Czarevitch,” which 
was built in France from French designs, The dis- 
tinguishing characteristics of these ships were their 
exaggerated freeboard, their lofty bridges and towering 
superstructures, their enormous and lofty smokestacks, 


and the curious tumble-home of the topsides. The ma- 
jority of the heavy guns were mounted at an elevation 
of fully 32 feet above the normal waterline, The fora 
castle deck was 28 feet above the same mark, and above 
this deck, in the “Orel,” was a bridge deck loaded with 
boats, booms, and tackle. These lofty weights were 
bound to have a most dangerous effect on the stability, 
as was proved in the battle of the Sea of Japan, when 
several of these ships turned turtle and went to the 
bottom, 

The events of that famous sea fight afforded an ideal 
test of those principles of naval construction which the 
critics of our navy are so very anxious to have us adopt. 
Admiral Togo in his dispatches to the Mikado spoke 
of the sea being “rough,” and other observers present 
at the fight have agreed with him, Opposed to Rodjest- 
vensky’s lofty ships was a ‘t made up, witheut ex- 
ception, of ships of mod freeboard, having the 
same, or if anything a litle | ‘ val 
battleships of our own na The led 
sufficiently high above th« 


ference by green seas o1 vy 
sented only a moderate mar! lie Rt 
ners. The French type of Russian slips, o1 


hand, derived no particular advantage from tu 
mounting of their guns; while they were placed at 
enormous disadvantage because of the huge targets 
which they presented to the Japanese gunners. We 
need not go into the story of the fight. It is suf 
ficient to say that the “Orel,” the only one of the 
French-type ships in this battle that was not sent to 
the bottom. was found, after her capture, to have 
been literally riddled in her lofty and quite useless 
upper works, the horrible confusion and wreck of 
which was illustrated very graphically in photographs 
of the ship published in the Screntivic American of 
January 20, 1906. Aithough the unarmored superstruc- 
ture was thus badly damaged, the ship below the main 
deck was found to be not seriously injured 




















Displacement, 13,500 tons. speed, 18 knots. 


JAPANESE BATTLESHII 


Armament: Four 12-inch ; six 8 inch in casemates ; twenty inch. Note the lowering of freeboard and the reduction of height above water ot the Pecondary battery 
“he “Iwami” After Reconstruction by the Japanese. 
“IWAMI” AS 6HE WAS AND I8.—A LESSON IN “ FREEBOARD AND LOFTY GUNS.” 
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Now the Japanese have proved themselves to be 
an esa all pract We may be ire that 
the chang i Orel” were determined 
by t relative ‘ of the two widely-different 
type battl hicl ought it out. in the Tsushima 
Stra } | ignificant fact, which we com 
it and thoughtful consideration 
‘ who would have u build our future 

t he pattern of the French battleshiy 

ia | that in rebuilding the Orel the Japa 

4 | take out of he hip, a far they 

1 cd ist those ver elements and cl icteristics 

which | riti nay would ive us put 

ta our j In e f ice, they cut down the 
es t of the ve el ft the he t of one de 

ff } l ucture al ether The ol 

ghtir ed the hug: d lofty 

} t emoved six turrets wi ieir twelve 

wl ul ind ! ill of main armament 

‘ he orward pair of -inch guns, down onto 

‘ n dech which has the ame freeboard, 18 to 20 
fee ound in the hips of the Japanese, the 
Briti und ou v1 rhe ‘ f 

ar t cle wa d to remain at i forme! 

tl cost lowe he forward 12-incl in 
{ i cuttin dow the barbettes, being too 
ense e ¢ dered In addition to 
el the he ( loft 6-ime gun turrets 
the dec} the Japanese also removed the two 

f ! midships on the main deck In place 
incl un in these six turret the 

j " i ted ‘inch guns on the main deck 
he position shown in our engraving From the 

t i t upward, and over the reater part 
I leneth of the shi the topside were entirely 

! odeled French imble-home being removed 
irried up approximately vertically, after 
the fast or the other japanese battleship Also 
l ul were reduced about 20 feet in height 
the in deck of the Iwami” was, pierced 
for twelyv 12-pounder gun rhe lower ills of the 
me were not over 9 feet above the water when the 

hip in the full oaded condition. These port 
aboli 1 in the reconstruction, and, except at 
the tern, where there are two 12-pounders, there are 
no gun port the ship below the main deck. The 
irmament of tl hip now consists of four 12-inch, six 
nel nty 12-pounders, twenty 3-pounders, and six 
! } ! in 

The J inese have certainly succeeded in transform 
it 1 cumbersome and ungainly-looking hip, which 
embodied everal most undesirable feature into a 

! smart-looking craft that may be considered thor 
) date with shi of her class The speed 
( he Iwaml is equal to that which she made when she 


left the builder hands. or 18 knots an hour We 


informed by Mr. Tsunetaro that the cost of recon 


tructing the “Orel” amounted to three million yen 
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LIPPMANN'’S METHOD OF STEREOPHOTOGRAPHY 


WITHOUT A LENS 
BY f ORRESPOND OF THE SCIENTIFIC: AMERICAN 
Prof. G. Lippmann has devised a new method of ob- 
taining Lereoscopi« photograpl by exposing 1 pre 


without a lens directly to the land ipe 


for instance, upon which plate produced a stereo 


directly visible looking at the plate in 
way \ n real life, the per 


The 


yie view 
pective 
principle of 


mnges with a change in position 


M. Lippmann's proce is as follows: A sensitized cel 
luloid film of the usual kind is employed. Before it 

el ed, the emulsion is pressed while hot in an 
embossin machine so as to cover each side of the 
film with number of small elevations in the form of 
| ical egments Each one of the elevations on 
he lain or non-coated sife of the film is designed to 


lens. On the othervhand, the elevations 


} he rear uwce are coated with the emulsion, each 
bein lesigned to receive the image which is formed 
by o1 small lenses of the front. The diagram 
show i , d se ( f the prepared film. The 

rm rv e { t mall front lenses and 


ihe curved part in the rear covered with the emulsion 





cou n fact a minut imera of spherical form, 
very ¢ resembling an eye On account of its 
small d eter, the minute canx | be practically 
l focus for all points of the distant object It is an 
dvantage to separate each element frot he next one 
black tance If we give the name of “cell” 
to « elemen camera, we see that the er film 
j ' mblage of such cells If each cell form 1 
ingk their aggregate is somewhat like the multi 
ple eye of an insect 
Such an arrangement has several quite remarkable 
properties. Im the first place, it will produce photo- 
iphic images without the assistance of a camera. 
W onl need to place it in direct light before the ob- 
be taken A camera is not required because 
each cell of the film is a camera in itself. The film 


must be kept, of course, in a dark box until it is used 
TI box 1 


keeping the 


opened only for the necessary 
film in a fixed 


then closed and the film is developed and 


exposure 
position during this time 


The box is 
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fixed in the dark room in. the usual way The result 
of these operations is a series of small images, each 
being fixed upon the “retina” of one- of the cells. When 


looked at from the side of the emulsion, these images 
and we have the 


But when the 


distinguished by the eye, 
uniform gray 
the other side and the plate is ob- 
transmitted and diffused light, 
paper placed back of the film would give, 


cannot be 
impression of a layer. 
eye is placed on 
erved by such as a 
piece of white 
the eye will see in the plgce of the system of minute 
image a single image projected in space, 

point a or b of one of the small 
A’ and B’, 


The simplest demonstration is to ob- 


Let us take any 


images. The light comes from and the eye 
is placed at O 
serve that any camera in which we put back the nega- 
in the original place which it occu- 


that is, if we 


tive (or positive) 


pied, becomes a reversible apparatus; 
send light through a point a@ of the plate, which was 
the focused image of a point A of the object, the rays 
sent through the plate and the lens are con- 


This principle applies to 


which are 
vergent and meet now at A, 
ill the points ab <« 


oint i BC of the 


which are the focused images of 


object In this way the real 


images which are formed in space by the convergence 
of the rays occupy the same relative positions with 
relation to the system of cameras and also to one 
another, as the material points of the object which 


served to emit the rays in the first place. The system 


thus forms a virtual object of three dimensions For 


the observer's eye, this is the equivalent of the system 


of material points which it is desired to reproduce 


The eye will see these points, provided it is properly 
placed 
with the 


different 


with reference to them. This aspect changes 


positions of the eye, and as the two eyes 


occupy positions, they will see corresponding 


perspectives. Thus we realize the conditions needed 


for seeing objects in relief, without the use of a stereo- 
scope. What is remarkable also is that the aspect of 
the picture changes with the position of the spectator. 
just as if he were in the presence of the reality 
When the 


the exposure is 


film, developed simply as a negative after 


thus examined the image is seen as a 


d ‘ 
B 
rye A 
ive & 
0 S 
i S 
/ 8 
a 3B 


A 
PRINCIPLE OF LIPPMANN’S METHOD OF MAKING 
STEREOSCOPIC PHOTOGRAPHS WITHOUT A LENS. 
white black. Besides, 


negative, and the parts appear 


the image is reversed, with the bottom upward and 
the left to the 
extension of the line OA It is 
to rectify the image, and this can be 
First, the developing can be carried out 


after the well 


right, each point a being seen on the 
necessary, therefore, 
done in two dif- 

ent ways 
o to obtain a direct positive image 
and the then 


so as to have the image in an up 


nown processes, plate turned about 


through 180 degrees 
A better method is to develop the nega- 


film which {s 


right position. 
2 second 


tive and then copy it 


placed opposite the first one at an arbitrary 


upon 
distance 


of about one inch. The contact of the two is not 
required as in the usual case, because each cell of the 
second film “sees,” as it were, the negative and re- 


and rectifies it by a second re- 


method, the number of positive 


versed image No. 1, 
versal. By this latter 
copies can be multiplied at will 

is continuous, provided the cells 
are near enough fact, if the 
opening of the pupil were infinitely small, each of the 


The perceived image 
together in the film. In 


elements would be a point and they would be reduced 
on the retina to a series of separate points, but they 
to touch nevertheless, provided the cells 
together so as 
the diameter of 


would appear 
were small and enough 
not to be distinguished. But in fact 
rtain size, and each element will also 
They will join in 


enough close 
the pupil has a ce 
have a certain extent on the retina 
distance between two cells of the 
diameter of the pupil. At each 
instant the observed bounded by the edges 
of the film, just as view of exterior 
objects by the edges of a small window through which 
a landscape, for instance, is observed. By moving the 
head, we see other objects framed in the same border, 
and by a sufficient movement we make the tour of the 
horizon. It would not seem at first sight that a single 
photographic plate could show a succession of different 
views, but this result is easily explained. When we 
are opposite the plate, the resulting image which seems 
to be projected in space is the combination of elements 
each of which is taken from the central portion of one 
of the small cellular images occupying the whole sur- 


reality, provided the 
film is less than the 


image is 


would be the 
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face of the plate. When the plate is observed obliquely, 
the combination is made from the elements taken from 
s. If the cells give an angle 
instance, we can sweep over 120 
the head. The 
thus varied cell 
a panoramic view of the landscape. 





the sides of the cell imag 
of 120 degrees, for 

shifting 
inasmuch as each 


landscape by per- 


carries 


degrees of 


ception is 


at its back 

Another 
tion of the 
when it is used as a lantern for projecting the image 


point to be noticed is that when the direc- 


light rays is reversed in a camera, that is, 


the rays upon leaving the camera take the 
Accordingly, the distortions 


on a screen 
same path as for entering. 
of the image due to imperfections of the lens have no 
effect, owing to the re- 
versal which takes place, and in spite of the imperfec- 


because they are eliminated 
tions of the lens, it works as if it were perfect. 

There is one condition to be fulfilled which must be 
noticed. In order to have each of the images focused 
at the back of the cell, the relation of the 
the front curve to that of the rear curve must be equal 
index of 


radius of 


to n 1, where n is the refraction of the 


celluloid for thee most active This condition, 
simple as it may seem, is quite difficult to realize with 
sufficient to the small depth of each 
cell. This difficulty can be 
of an embossing or molding machine of great precision 


Collodion and celluloid are not the only refractory sub- 


rays 
accuracy, owing 
overcome only by the use 


stances which can be used. Glass also allows of obtain- 
ing spherules which act as lenses and these are made 
in numberless quantities. But it is necessary to sift 
them collodion 


them with precision and to fit upon a 


membrane which gives the well-determined extra thick- 


ness The varieties of glass of commerce have an 
index of refraction which may exceed 1.9 (for Jena 
glass), but which does not reach 2.0 at present. If we 


were able to make n 2, the technical difficuity men- 
tioned above would disappear. We can demonstrate in 
fact that if 
2.0, the parallel 


a refracting sphere has an index equal to 


rays which it receives will converge 


on the rear surface. Such a sphere which has a gela- 


tine emulsion coated on one-half its surface will form 
the simplest of cameras, and will be always in focus 
The 
tungstates of lead have indices of re 
than 2.0, and by them with 
may be possible to increase the 


for distant points whatever may be its diameter 
molybdates and 
fraction greater mixing 


silicates it index of 
the mixture But up to the 
prevent the mixture 
difficulties of a 


present it has not been 


from crystallizing 


technical 


possible to 


However, these are order 
which are not insurmountable 
— —>- + + oe 
Pan-American Scientific Congress, 
With President Roosevelt's enthusiastic approval, 
officials of the 


add the full 


Department of State are endeavoring to 
weight of the leading social scientists of 


the United States to the deliberations of the first Pan 
American Scientific Congress, which is to be held at 
Santiago, Chili, next December. Congress has been 


asked to appropriate $35,000 that twenty-five delegates 
may go to the congress officially representing this coun- 
Besides, the leading indicated 
and many of them will doubtless be rep- 


try. universities have 


their interest 
resented independently 

The congregs is to consider American social prob- 
advantage of all 


uniform 


lems, with a view to showing the 


regulating in a 
public 


continent 
their 
thus strengthening their relations of friendship 


countries of this 


manner some of institutions or depart- 


ments 


A comprehensive programme to govern the discus 


begin December 25 and continue 


sions, which are to 
for ten days, has been arranged It begins with a 


review of American civilization, its development and 


influence on the world. American international law 
is down for definition and discussion in many 
including civil, commercial, and criminal international 
The diplomatic history of the countries of the 


will be reviewed as well as their 


phases, 


law. 
American continent 
political economy—commercial and customs questions, 
immigration, irrigation, etc. Many questions are down 
for discussion regarding government action in economic 
and the feasibility of 
corporations, also the relation of labor wages to the 
needs of the laborer, the improvement of labor condi- 
tions, and the question of labor organization. 

Police and criminology present two prolific heads for 
detailed while literature, fine arts, 
and universities likewise are general subjects. 


crises, government control of 


topics, American 
— ——_o+-9+—__ 

A novel of Cadillac cars has 
recently been held in England. 
completely dismantling three 
chines, even to the minutést parts; mixing said parts 
promiscuously; and afterward reconstructing the ma- 
chines and giving them a 500-mile test at full speed 
upon the Brooklands track. The machines were pulled 
apart and reassembled in sheds beside the race track, 
about upon the sandy floor 
Despite such abuse, the 


standardization test 


This test consisted in 


standard Cadillac ma 


the parts being thrown 
without any whatever. 


motors when put together again with parts belonging 


care 


to their mates, operated perfectly. The test was a 
splendid demonstration of the complete standardiza- 


tion and interchangeability of parts used in the con- 
struction of the modern car. 
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A NEW APPARATUS FOR SUBMARINE OPERATIONS. 

That which makes deep-sea diving dangerous is not 
so much a question of furnishing the diver with air, 
but the difficulty of protecting him from the weight of 
the overlying water. Each foot of descent increases 
the pressure on every square inch of his body by nearly 
half a pound. A depth of 100 feet develops a crushing 
pressure per square inch of 43 pounds, or a total of as 
many tons on the entire body of the diver. Naturally, 
such being the conditions, the diver’s profession is not 
Few men can stand the strain of a 100- 
venture below 


overcrowded. 
foot submergence, and many dare not 
often arises when it is 


50 or 60 feet As occasion 


e done at greater depths than 


imperative that work | 
these, efforts have been made of late to provide divers 
with metal suits which will completely protect them 
from dangerous water pressures. 

Our front-page illustration shows an entirely new 
method of conducting work in the deep sea. The ad- 
vantages obtained by this method are that the diver is 
and is at the same time in free 
breathes air 


protected in every way 
communication with the surface. He 
under normal 
seend at any time without having to give a signal to 
with 
the surface is not maintained by means of a slender 
tube and line, but by a large vertical standpipe, which 
will. As clearly indicated in the 
apparatus comprises a caisson, 
or operating chamber, fitted at the top with a large 
collapsible shaft, which extends to a float 
or barge at the surface of the water. The shaft is 
made up of a series of sections terminating in flanged 
rings, whereby the sections may be bolted together. 
Each section consists of a flexible covering stretched 
over a series of metal rings of I-shape cross section. 
By means of the chain hoist connected with the top 
of the operating chamber, the apparatus may be lifted 
up to the surface, collapsing the vertical shaft and per- 
mitting the operating chamber to rise into a housing 
As the apparatus is raised the sections 


pressure, and is free to ascend or de- 


operators above Furthermore, his connection 


he may climb at 
illustration, the new 


tube or 


in the barge, 
are unbolted and stowed away. 

The operating chamber is entirely sealed, except for 
its connection with the tube. No air pumps are neces- 
sary, as free communication with the outside air is 
The chamber is 
through which 


had through the open vertical tube 


provided with glass-covered windows, 
the surroundings may be examined. The side walls 
formed with protruding parts, 
furnished with windows on all sides, and 


Armholes in these 


of the chamber are 
which are 
serve as helmets for the operators. 
protruding parts are fitted with sleeves of flexible ma- 
terial In use the operators climb down the vertical 
shaft, using the stiffening rings as a step ladder, and 
when in the operating chamber they can by means of 
the sleeves reach out and conduct the ordinary oper- 
while fully protected within the 
operating chamber. Articles that are to be lifted to 
the surface may be attached to grappling irons let 
down from the barge. To facilitate the work, electric 
lights may be lowered into the water outside of the 
operating chamber. When it is desired to move to a 
new spot, the chamber is lifted sufficiently to clear the 
bottom, and the barge may then be towed to the proper 
position. It will be observed that the lower sections 
of the tube are somewhat collapsed, as compared with 
the upper sections. This is due to the pressure of the 
water at the bottom; and owing to this collapsed con- 
dition the sections are heavier near the bottom, and 
consequently serve to weight the apparatus and hold 
the tube vertical. 

An experimental apparatus of this type has already 
been tested in the James River by the inventor, Charles 
Williamson. To be sure, the fact that the operating 
chamber is not free to travel about without moving the 
limits the field of its operations. However, 
there should be many conditions under which it could 


ations of the diver, 


barge, 


be used to advantage 

One of our illustrations gives a hint as to how the 
device may be used alongside a vessel to provide ac- 
cess to the exterior of the hull for purposes of making 
repairs or cleaning off various marine growths, Aside 
from its advantages for diving operations, the appar- 
atus may be used at amusement parks to furnish vis- 
itors with a view of under-water conditions or for 
exploring the bottom of a river or other body of water. 

_— ->+?e>> — 
Death of Justus A. Traut, 

The Hon. Justus A. Traut died recently. Mr. Traut’s 
death removes a man of rare inventive ability. He 
was born in Potsdam, Germany, in 1840. He was 
the son of Mr. and Mrs, F. A. Traut. His father was 
an inventor and devised a wood veneering machine 
which made him wealthy. The son showed a marked 
inventive bent and obtained patent after patent as the 
years rolled by, inventing various labor-saving machines 
which now have world-wide use. He took out so many 
patents that he himself almost lost track of the exact 
number. 

ue. Traut was one of the founder f the Traut @ 
Hine Companyy<one of the most successful % 
Britain’s younger concerns, and was its president. 
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A Letter from Mr. Hargrave. 
To the Editor of the Screntiric AMERICAN: 

To the readers of the Screntiric AMERICAN who are 
noting, with some slight knowledge of rigid mechan- 
ical structures, the trend in the evolution of the aero- 
plane flying machine, the question must frequently 
suggest itself, Why did Dr. Langley make his support- 
ing surfaces on the dihedral instead of the cellular 
plan? I confess I cannot render a reason; he had ac- 
curate drawings of cellular structures from Australia 
such as the engineer’s soul loves, and none could 
read them better than he could; yet the one-man aero- 
dreme was twice wrecked by the gilguys necessary to 
tie the widespreading wings in position, and the dis- 
appointment that ensued, we are told, tended to shorten 
a valuable life. 

The first cellular kites were described in 1893, and 
in 1896 I put the proposition before our Royal Society 
in these words: “The great stability of the cellular 
kite is due to the vertical surfaces. To understand 
this, it is necessary to grasp the truth that a per 
fectly flat kite has no stability, and even with tail 
and side ropes is an inferior flyer. The more the kite 
bends back from the longitudinal center line or back- 
bone, the more stable it becomes. The angle between 
the two sides is called ‘by flying-machine men the 
dihedral angle; and without this or its equivalent, no 
fiying apparatus will balance with any degree of cer- 
tainty. 

“Let ABC be the dihedral angle of a kite, B being 
the end view of the backbone, Resolve AB and BC 
into their components, and DBE is the breadth of sur- 


H x ud 
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, eee A a EB 
face that tends to lift the kite, and AD and CE the 
heights of the surfaces that tend to steady it. 

“Bisect DB and BE, and erect perpendiculars FH 
and GK equal to AD or CH. Join HK: and FHKG is 
the breadth and height of a cell having the same lift- 
ing power as ABC and (apparently) greater stability. 

“The width of the kite DH is halved, and therefore 
much less timbering (strutwork) spreads an equal 
area of lifting surface, to say nothing of the rigidity 
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of the lattice girder construction,” ete. 
1 wish, for the good of the cause, 
Wright’s aeroplane had been shown on your trophy, 
as the prominence given to Dr. Langley’s aerodrome 
will inevitably lead to its being copied by many Amer- 
icans, who may in consequence be sidetracked by early 


that Messrs. 


failures, LAW. HARGRAVE. 
Woollahra Point, Sydney, N. S. Wales, January 6, 
1908. 
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Naval Criticisms, 


To the Editor of the Scientivic AMERICAN: 

Is there any way in which the American public can 
have accurate information in regard to the United 
States ships of war when such valuable. papers as the 
Screntivic AMerRIcAN and The Navy accuse each other 
of being biased? 

And while much of the criticisms have been appar- 
ently too severe, still some of it is doubtless justifiable. 

In your issue of February 22, you complain of The 
Navy not treating the subject from a common basis; 
but are you on a common basis when you compare 
the height of the guns of the armored cruiser “Drake” 
with the battleship “Connecticut”? You could just as 
consistently compare the height of the guns of a de- 
stroyer with the “Connecticut.” 

The Navy makes a statement that the “Connecticut” 
has never been down to her full-load draft of 26 feet 
9 inches since her trial trip. Now, if that be true 
and you don’t deny it—it is a very serious fault, even 
if her armor belt reaches as far as the top of her fun- 
nels. It would be interesting to know the speed of 
the “Connecticut” at her alleged full-load draft of 26 
feet 9 inches, to say nothing of the 28 feet 8 inches 
that The Navy claims she draws. 

There would be some satisfaction In having foreign 
ships draw more than their normal and full-load drafts, 
but do they? If our ships are not designed to allow 
for the necessary stores, etc., that is no reason why we 
should think that foreign ships are no better provided 
for. 

And yet our Navy Department are not the only ones 
that make mistakes, for I understand that the famous 
“Dreadnought” (but she’s not the whole British navy) 
draws 2 feet more than designed for, when fully loaded, 
and I don’t suppose that means that she makes a 
eargo steamer out of herself. What are all those extra 
fittings, etc., that our battleship fleet has on board that 
you mentioned? Are there any extra 12-inch guns 
ihoard? 

In making the same trip, would the ships of the 
‘King Bdéward VII.,” “London,” “Duncan,” “Canopus,” 


243 


and “Swiftsure” classes have to load down to 4 feet 
below their normal draft? England has sent some big 
battleships as far as China; did they? 

You point out The Navy's inconsistency in saying 
that their own figures would make the “Connecticut” 
a 20,000-ton ship, and yet on another page they give 
the official figures for the displacement. Rather a 
flimsy argument, for the “Dreadnought” is 
spoken of as a 17,900-ton ship, and in reality she must 
be over 20,000 tons. It is obvious that the “Connecti 
cut” and “Dreadnought” are much more efficient at 
their designed displacements. 

The trouble with our ships is that Congress limits 
the trial displacement, and the Navy Department crowd 
all the guns and armor in them that they can, when 
it would be much better for our ships if they would 
limit the cost, Frev SAUNDERS. 

San Francisco, Cal. 

{The “Drake” is of over 
and bigger than many battleships. 
therefore, be as high if not higher than similar cuns 
on battleships. The exaggerated statement of over 
draft and submerged belts have never been verified by 
official figures. They stand on the mere say-so of peopie 
who in the same breath assert that “the openings abeve 
and below the guns in the turrets (of the ‘Kentucky’) 
are ten feet square.” With equal overloading, foreign 
ships of similar size and form would be equally sub- 
merged. If the “King Edward VII.” and other British 
battleships were loaded down with such miscellaneous 
freight as was carried by our Pacific fleet, they would 
have sunk equally low in the water.—Ebp.] 


always 


14,000 tons displacement 
Her guns should 





Contest to Be Held in Italy for Non-inflammabhte 
Bulldings. 

Consul Albert H. Michelson, of Turin, reports that 
in view of the damages caused by fire to previous in 
ternational expositions, the Italian executive commit 
tee of the International Exposition to be held in Turin 
in 1911 has instituted an competition 
to test the relative merits of various mateMals and 
processes, whereby the timber and textile tissues to be 
used in the construction of the buildings of the said 


international 


exposition may be rendered non-inflammable. The 
consul describes the plans: 

The fireproofing materials in question vi 
into those for the protection of timl F 
the protection of tissues, For timbe peed 


cheap method of superficial coating 
although other processes will be give 
ation. The timber treated must not be rend 
for polychromic decoration of any s I 

be treated in such a way as to impair least 
strength, elasticity, and coloring. 

Materials, whether destined for the protection of tim- 
ber or tissues, must be furnished, free of all charges, 
to the “Direzione del Laboratorio di Chimica Docl- 
mastica del Regio Politecnico di Torino,” before Sep- 
tember of this year, and must be supplied in sufficient 
quantities to protect at least 50 square meters (538 
square feet) of timber or tissue, as the case may be. 

The executive committee states that it reserves the 
right to purchase such fireproofing materials as shall 
have been judged worthy of an award, in quantities 
sufficient for the protection of all exposition bulidings. 
Competitors are therefore required to forward with 
their samples a statement setting forth the amount of 
material they will engage themselves tc supply, and 
the price thereof, c. i. f. Turin. They should also fur 
nish, for purposes of identification. an exact deserip- 
tion of their material, together with detalied dire 
tions regarding the manner and method in which the 


their 


material is to be tested. The consulate suggests that 
although such directions should be in English, fer rea 
sons of complete accuracy it might be well to furnish 
translations thereto either in French or Italian 

The jury appointed by the executive committee will 
judge promptly, in a technical, practical, and econoral: 
light, the samples submitted to it, and will make such 
tests as it may deem proper. Competitors are ai 
liberty to attend these tests, either personally or by 
proxy, but can not appeal from any decision that the 
jury reaches. 

The awards which the jury itself has at its disposal 
consist of two gold and two silver medais (the first 
and second prizes for each of the two classes of ma- 
terials mentioned), and $800 in cash, to be distributed 
among such competitors as the jury may deem espe- 
cially worthy of reward on account of research work 
performed by them, or on account of noteworthy re 
sults produced. 


ental 





Lemotine’s Diamonds, 

It is reported in the newspapers that the French 
electrical engineer Lemoine, charged with having 
swindled Sir Julius Wernher of more than $300,900 
by selling an alleged invention for making diamonds 
artificially, has failed to prove to the court that his 
method is feasible. The investigation, it is said, 
showed that it was impossible to make gems of the 
size that he claimed, 





THE MANUFACTURE OF MECHANICAL ORGANS. 


BY JACQUES BOVTER 

The mechanical organ appears to date from about 
1745, at which epoch Langsaw made barrel organs 
which piayed pieces composed expressly for them by 
handel Ait the end of the eighteenth century an organ 
maker of Modena named Barberi invented similar 
instrur hich became popularly known as Bar 
bar’ 7 mm a corruption of or a pun on the 
nak nar ind which won great favor in Paris 
The é f these strident instruments has persisted 
to th d ind hand organs for itinerant musicians 
are ti!) made in France, chiefly in the department of 
the V« The operator, by turning a crank ets in 
motion a linder provided with studs or projections 
of vario lengths which, as the cylinder revolves, 
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to very large and elaborate instruments driven by 
power. Each instrument requires the work of at least 
twenty-four skilled artisans, including adapters of 
music, turners, wood and ‘metal workers, adjusters, 


culptors, and decorators. 


The pipes are made of pine and oak, selected with 


reference to their sonorous quality and freedom from a 


tendency to warp. Each pipe consists of four boards 
of the proper length and width for the tone desired, 
mounted vertically on a massive wooden base, in the 


front of which a deep furrow is cut with saw and 


chisel. The vertical section of this furrow, or cavity, 
is a right-angled triangle, the hypotenuse sloping up- 
ward from back to front The cavity is closed in 


front by a thick plate of wood which forms the lower 


lip of the mouth of the pipe, the upper lip being made 
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Some of these orchestrions 


tra leaders beating time. 
are of imposing dimensions and their fronts are ex- 
ceedingly the and mechanism 
being entirely concealed by paintings and sculptures. 

Music is written expressly for these orches- 
composers of talent From the orchestra 
the composer, the places of the 


ornate, pipes, bellows, 
often 
trions by 
score, as written by 
perforated notes are marked on the cardboard sheets 
by men and women of musical training. The 
then go to the perforating room where girls perforate 
them on machines resembling sewing machines. The 
sheet is ready use and the composition is 
played by inserting it in the instrument and 
starting the motor or crank. 

Many of the Limounaire orchestrions have the rich- 
ness and variety of a complete orchestra and imitate 


sheets 


now for 


merely 


























Perforating the Music Sheets by Machine. 


pre i mittently on a series of metal } The 
ke in turn, open the stops of a series of pipes 
throneh which air is blown by a bellows which is also 
driven by the crank Several tunes are written, o1 
rathe represented by cams, on the cylinder and are 
played in turn by displacing the cylinder longitudi 


yally Unfortunately, the music of these instruments 
is distressing, rather than pleasing, to sensitive ears 
and the repertoire of the best hand organs of this type 
is limited to a dozen pieces at the most 

4n instrument of far higher character is the me 
chanical orchestra, as constructed by MM. Limounaire 
of Paris, which produces the effect of a full orchestra 


and has an unlimited programme because it practically 


Making the 


away 
the 
hole 

against 
The 


fzrooves, 


by cutting the lower part of the front board and 
the entering the 
bored in the the 
this beveled lip and into 

of the facilitated by 
in the upper lip, the other in the diagonal 


beveling edge. Thus air cavity 


through a bottom of base, is 
vibra 


two 


directed set 


tion escape air is 
one 
face of the cavity. The walls of small pipes are merely 


glued together, but those of the larger ones are dove- 
tailed 
From the joiners the pipe goes to a skilled workman 
and musician, who finishes the lips of the embouchure 
so as to produce the desired timbre or quality of tone. 
In the the metal 


the with 


frames of 
flexible 


made 
then 


bellows room 


are 


bellows and these are covered 


Bellows and Wind Chests. 


clarinets, flutes, 
and violoncellos. 


sounds of 
violins, 


the 
trombones, 


to perfection 
saxophones, 
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Recent Automobile Races at Ormond and 
Savannah, 

The sixth annual meet on the Ormond-Daytona 
Beach, in Florida, was held the first week in March, 
and, although it was not so largely attended as here 
the on the whole, satisfactory. 
The first two days brought forth no startling results, 
but during the last two number of records 
broken. The principal miles in 

It was for cars weighing not more than 2,424 
a i6-mile course. 


tofore, results were, 
days a 
were was 256 
length 


pounds, 


race 


and was run over 




















Varnishing Organ Pipes and Finishing Embouchures, 


reads music like a human performer. The notes, how- 
ever, are not printed, but are punched in a long sheet 
of flexible cardboard or thick paper, the length of each 
perforation being proportional to the duration of the 
corresponding crotchet, quaver, semibreve, et: As the 
heet is drawn along with uniform speed by a motor or 
a crank a series of teeth drop into and out of the 
perforations, and each tooth opens and shuts the valve 
of a particular pipe by means of a train of levers 


Consequently, each pipe for exactly the length 


“speaks” 
of time required to produce the proper musical effect. 
Ag indefinite number of perforated rolls, representing 


musical eompositions of every character, can be sup- 
plied with the instrument (a certain number being 
tored its case) or at any future time, so that there 
is no limit to the repertoire. 

These orchestrions are made of various types and 
sizes, from the small portable model turned by hand 


THE MANUFACTURE OF MECHANICAL ORGANS. 


leather, The making of these lungs of the orchestrion 
is not the least difficult and delicate part of the manu- 


facture. -In the same room we find a workman making 
the wind chests, which receive the air from the bel- 
lows and distribute it, by means of an arrangement 


blind, to the various pipes 
which are mounted on them. Smaller wind chests are 
connected by rubber tubes with the pneumatic motors 
by which the perforated cards are drawn along. 

Other devoted to the manufacture of ac- 
such as drums, xylo- 
played in strict time 


the 


resembling a Venetian 


rooms are 
instruments 


which are 


cessory orchestral 


phones, and triangles, 
designing, carv- 


wooden puppets 


by appropriate mechanism, and to 
ing, painting, and gilding of the little 
that perform various evolutions in galleries and niches 
on the facades of the orchestrions. 
Among these figures are dancing shepherdesses, strut- 
ting and bowing toreadors, cymbal players, and orem 


more elaborate 


Assembling the Batteries of Pipes. 


this race consisted of a 60-horse-power 
a 60-horse-power Fiat, and two Christie 

For the 
ears were 


machines in 

Renault racer, 
cars of 120 and 60 horse-power respectively. 
first 80 miles the big French and Italian 

closely matched; but the former lost much time owing 
to tire trouble, and was finally hopelessly behind the 
Fiat. The larger Christie machine dropped out in the 
second round owing to a broken porcelain spark plug 
dropping into the cylinder. The Italian Fiat driven 
by Cedrino finished in splendid style in 3 hours, 21 
minutes, and 27 He won the race, there- 
fore, at an average speed of 76% miles an hour. He 
had not been obliged to make a single stop on account 
of tires, although, when on the first lap, he lost five 
minutes replacing an igniter. On account of his 
record-breaking run, Cedrino continued until he had 
completed 300 miles, which distance was covered in 
minutes, and 44 seconds—at an average 


2/5 seconds. 
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speed of 77 miles per hour, or at a rate of 6.2 miles an 
than was attained by the winning Fiat 
Prix race in France last sum- 
Christie and the Re- 
apart. Their 
respectively. For 
ear of distinctive 
won second place from a high-class French 


hour faster 
car in the Grand road 
The 


cars 


mer 60-horse-power 


finished twelve seconds 
4:06 


American 


nault 
time 
the first 


struction 


were 4:06:26 


and 
time an con- 
In the above race a new time of 3 hours, 
and 48 3/5 


racing car 


16 minutes, seconds was scored for a dis- 
match race the Renault car 


12 minutes, and 561/5 


tance of miles. In a 


covered 100 miles in 1 hour, 
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in 35 3/5 seconds by David Bruce Brown, a 17-year-old 
New York school-boy who had never before driven this 
machine. Mr, Brown thus beat by 3 1/5 seconds the 
made by W. K. Vanderbilt, Jr., with his 90- 
horse-power Mercedes, in 1904. The fast speed made 
of the fact 
that it was a long-distance car of only 60 horse-power. 


record 


by this machine was remarkable in view 


The record for a gasoline machine is 30 3/5 seconds 
made by 
Ormond 
beats it by a car 
(34 2/5 


on a 200-horse-power Darracq on 
1906 
of its type is that of the 80-horse- 
seconds ) 1905. The 


Demogeot 
Beach in The only other record that 


power Napier made in 


45 


power Apperson, time 6:44:37; 
time 6:47:05; 


50-horse-power Acme, 


45-horse-power Lozier, time 6:4 
The winning car covered the total distance in 6 hours, 
21 minutes, 
miles an 
which 


horse-power 


and 30 seconds, or at a speed rate of 53.78 
hour. The lap 

fifth place in the 
Isotta-Fraschini—in 16 


fastest was made by a car 


obtained race—a second 60- 
minutes 
seconds, or at the rate of 61.19 miles an hour 


four 


and 46 
The last 
laps were exreedingly coptested, and 
there were four cars that all seemed to have an equal 
chance of winning second place. 


a few in the order given. 


closely 


finished only 


The 


These 


minutes apart 























Putting Hoops on Drums and Inserting the Mechanism Into Puppets. 


seconds, at an average speed of 82.26 miles an hour. 
This 441/5 better than 
that Englishman Earp on a Napier car 
two New 


made by a 


time was 2 minutes, seconds 
made by the 
years ago stock-car records for 125 and 


150 miles were ma- 
5 (66.07 miles per hour) 
hour) 

resulted in the 
middle-weight cars by 
the Italian. This car 
or at the rate of 102.8 miles an 


while it was afterward driven the same distance 


60-horse-power Benz 


These were 1:53:302 


10:33 


chine 
and 2 (56.05 miles 
The 
or a 


rino’s 


per respectively. 
making 
Ced- 


covered 


mile speed _ trials 


new record for 
Fiat 
a mile in 
hour, 


driven by 


35 seconds, 


The Back of a Small Orchestrion Opened for Adj 


same time—35 was made by Walter Christie 
in his 100-horse-power Atlantic City in 1905. 


The 60-horse-power Renault car did a mile in 39 1/5 


seconds 


car at 


seconds, which is a rate of speed of 91.83 miles an hour. 

Following shortly after the Ormond Beach races 
there was held on a 17.1-mile circuit near Sa 
Ga., on the 19th ultimo, a 342-mile 
race. This race, which was the first 
held in America since the Vanderbilt Cup race of 1906, 
was won by an Italian car—a 50-horse-power 
Isotta-Fraschini—while the third, and fourth 
places went to American cars as follows: 50-horse- 


yannah, 


stock chassis road 


road race to be 
also 


second, 


Marking the Notes for Perforation. 


machine was the only 6-cylinder car in the contest 


was in good condition and ail 
the first 


course, 


The course provided 
the For this 
country, guarded the the 
precaution of banking the turns, one of the 50-horse- 
w) t+ rntineg to 


turns were banked. time in 


soldiers Despite 


power Apperson machines upset 
pass another car at one of 
was not injured, although the car w 
out of the race. The two Italian car 
obtained fifth place, are look 
able winners in the Briarcliff Tre 


held on a circuit in Westchester Count 


these pl 


which 








Carving and Decorating the Woodwork. 

















«at of Certaia Parts. 
THE MANUFACTURE OF MECHANICAL ORGANS. 


Setting Up the Front of a Large Orchestrion. 
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SATURN’S RINGS. 
' : A. MITCHELL, COLUM NIVERSITY 
It is nov f ty-five il ince there has been so 
good a opportunit i these past few months have 
brought fo vi the rings of Saturn turned edg« 
t f iccording to calculation, they 
ra it thi interval all the great 
tele \ ld have been constructed More 
i magnificent application of the 
| it the ring wel not a solid 
cro ind 100 miles thick, but were 
CO ed millions of sma meteorites o1 itellite 
l lanet n obedience to the law 
tat rhu with new and gigantic tele 
rye d better understanding of the constitution 
of tl . tronon have again attacked the 
problen renewed interest, in order to settle some 
j i irding the appearance and con- 
ervetion of this beautiful and unique ring system 
As Il nown see Screntivric AMERICAN, Novem 
yer 30, 1907) the rings once every fifteen years are 
narrowed « 1 to a thin line of light, and practically 
en in oO largest telescope In 
‘ eparat osition they may disappear from 
view irst he plane of the rings passes through 
the earth e ca see their edge only, which at the 
distance of nine hundred millions of miles that we are 
from turt ibtends such a ver small angle (1-40 


of econd of arc) that for a few hours the rings be- 


come entirel invisible even in the Yerkes telescope. 
When the plane of the rings passes through the sun, 
their thin edge onl illuminated, and for a second 
in th would be invisible Since they shine by 


t, manifestly it should be impossible 
vhen the un and earth are on oppo- 
have 


to “% them 


site side of the plane of the rings, and we 


there! i third position of disappearance Since 1891, 
both the in and the earth were on the north side of 
the rin p to April 17, 1907, when the earth passed 
thre tl plane of the rings, leaving the sun on the 
nort! le On this date the rings were lost from 
i the disappearance could not be seen from 
the th as the planet was then too near the sun to be 
well ' Fro. late until July 26 the ring was 
su 1 to ible, the sun and earth being on 
opi dk f the rin On July 26 the sun also 
\ d to the south, and the ring became bright from 
«! ted mmlight and remained so till October 4, when 
the earth once more passed to the north, and with the 
min and earth on opposite id the ring system for 
cond time theoretica lisa ired On Janu 
1908. the earth again crossed to the south side, 

ind as the sun was already there, the sunlit position 
of the ring will be visible for the next fifteen years 


Thus on the four dates, April 17, July 26, October 4 
and January 7 


either the sun or the earth 


the plane of the rings passed through 
and for a few hours they 
probably disappeared from view even in our largest 


telescopes But instead of being invisible from April 


to July and from October to January, as might be ex 


pected, the rings were seen, but with condensations or 
kn in them These knots on Saturn's rings have 
led to some very interesting speculation regarding the 
ape of the rings, and in the estimation of some 
onomers these knots are the forerunners which 


point the way to the ultimate destruction of the ring 


system 

At the times of disappearance of the rings in 1891 
ind also in 1878, Saturn was much too near the sun 
o he itisfactorily observed, and thus it was as far 


back as 1861-62 that the last favorable opportunity was 


»bserve the rings when turned edgewise to the 
from view in 


had to 
arth But instead of disappearing 
these years, when the sun and earth were on opposite 


sides of their plane, the rings were readily seen, but 


with luminous appendages on them, practically the 
ime as during the past few months 
Sixt ears ago, in 1848, the conditions for the dis- 


appearance and reappearance of the rings were about 


the same as those in the present year In that year 


{ror April to September 3, and from September 15 to 


janeary 19, 1849, the earth and sun were on opposi 
Il. of the Harvard College 
C, Bond give a 


ides of the rings. In Vol 
Observatory Annals, G. P. and W 
great number of drawings, which show the same knots 
essentially as they have ap- 
Thus it would appear 


vy condensations and 
vared in 1861 and in 1907-08 
rat @ rings have not changed to any noticeable de- 
ree in these past sixty years, and the disintegration 
iderations tell us the rings are 


which theoretical con 


undergoing, is not proceeding at a very rapid pace 
rings now as our grandfathers saw them 
and there is not the least shadow of a doubt that our 
grandchiidren will be deprived of this beautiful sys- 
tem of Saturn and his rings 


The knots or appendages are thus a permanent fea- 


We see the 


ture of the rings, which come into view when the sun 
and earth are on opposite sides of their plane. How 
is it that we can see the rings when there is no di- 
What sort of light il- 
And what is 


rect sunlight shining on them? 
luminates the dark side of the rings? 


the real meaning of the knots? 





Scientific American 


In a very interesting communication to the Royal 
Astronomical Society, Prof. Barnard gives a very ra- 
explanation of these Knots in 

rings seem to have been seen first in 1907 
it the Yerkes Observatory by Prof. Barnard on July 
and about the same time at the Lick and Lowell ob- 
servatories. Though no direct sunlight was then shin- 
ing on the rings, they could nevertheless be seen to 
light on each 


tional phenomena. 


Saturn 


their full extent as a slender line of 


side of the planet. Symmetrically placed with respect 

















View of Saturn on the 12th of December, 1907. 


to the planet were two condensations on each side, ill 
more or less diffused, and seemingly thicker 
extending the inner 1.10-1.46 and the 
center of the planet. The 
condensations were quite bright and noticeable. They 
26, when the earth passed 


defined 


than the rings 





outer 1.72-1.92 from the 


disappeared before July 
through the plane of the rings, and were invisible in 
the period July 26 to October 4, 
of the rings was turned toward us. 
again seen by Prof. Barnard on October 13, and were 


when the sunlit side 


These knots were 
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Orbits of Saturn and Earth in 1907 and 1908, 


Drawn to scale by Barnard 
April 17, 1907; B,b, on July 26; C, c¢, on October 4; 
D, d, on January 8, 1908, 


A, a, positions or 





readily visible through October, November, and De- 
cember rhe illustration which shows Saturn on De- 
placed at a distance of about 
30 inches in order to get the correct appearance when 


cember 12 should be 
seen in a powerful telescope. jefore January 8 the 
condensations vanished, and they are now no longer to 
be seen 

Before taking up the question of the knots, it might 
be well to try and show why the rings were visible at 
all from April to July and from October to January 

















Saturn as Seen Through a 4-Inch Telescope on July 
7th, 1898, 


+ SATURN’S RINGS, 


when we were looking at their dark side, The nat- 
ural assumption might be that they were illuminated 
by light reflected from Saturn, the planet acting like 
a big moon. Sixty years ago Bond showed this to be 
an impossible explanation. Then it was thought that 
they might be luminous from some sort of a twi- 
light effect, but this idea too was untenable. With 
solid whole, no explana- 
but with the recognition 


the rings regarded as a 


tion seemed satisfactory; 


APRIL 4, 1908. 


of their minute structure, made up of thousands 
and millions of little satellites, the difficulties readily 
vanish. As is pointed out by Prof. Barnard, the par- 
ticles that make up the rings are not packed so closely 
together that they are impervious to sunlight, but the 
sunlight sifts 


bodies, so that the rings become visible even when 


through and is scattered around the 


viewed from the dark side. In the dusky crepe ring 
the particles are few and far between, for the planet 
itself can be seen with undiminished splendor through 
the crepe ring when the rings are opened wide, In 
the outer ring the particles are more closely packed 
together, much less light is transmitted through them, 
but seen from the dark side more light is reflected 
than from the crepe ring, on account of the greater 
number of bodies to reflect the light. The outer fourth 
of the inner ring is brightest under ordinary circum- 
stances, and also brightest when sun and earth are on 
opposite sides of the ring. 

The condensations have been explained by Prof 
Lowell (Screntiric AMERICAN, December 14, 1908) to 
be due to the rings departing from the plane, that they 
are not flat, but are of the nature of tores or flattened 
anchor rings. This explanation seems a perfectly nat- 
ural one, and satisfies all appearances except at the 
critical times of October 4 and January 8, when the 
rings were turned directly to the earth. If the rings 
were in the shape of tores, they should have shone out 
with much greater luster on these crucial dates than 
at other though watched for, 


the condensations were utterly 


specially 
invisible! 


times, but, 
Thus it does not seem that there is any reason to 
suppose that the rings are not everywhere flat. On 
this assumption, pushing Prof. Barnard’s explanation 
a little bit further, we 
theory of the knots. 
positions show that the center of outer condensations 
falls just inside the Cassini division in the rings. Sun- 
light falling through this division, which is compara- 
tively free from particles, onto the densest portion of 


arrive at a very satisfactory 


Micrometric measures of their 


the whole ring system, would probably make the knots 
or condensations appear as they have in the past few 
months when viewed from the dark side On this ex- 
planation the Cassini division would have to be re- 
garded as more or less filled with particles, probably 
as dense as in the crepe ring. This is contrary to the 
generally accepted theory, that the action of certain 
of the satellites would not permit particles to remain 
in the Cassini division. The inner condensations are 
explained by a similar illumination of the crepe ring. 
$y a peculiar coincidence, Rev. T. E. R. Phillips, of 
England (Nature, January 7, 1968) explains in an 
exactly similar way the visibility of the rings 

Prof. Barnard is of the opinion that the knots are 
in reality no thicker than the rings, but appear thicker 
due to irradiation. He is led to this conclusion be- 
cause the condensations disappear when the rings are 
on edge—when they should be most conspicuous if 
tores—and second because he has reproduced the same 
irradiation effect in a series of drawings sent to the 
Royal Astronomical Society, by simply darkening the 
ring around the positions of the condensations without 
changing at all its outline. 

The explanation of Prof 
any radical change in our ideas of the constitution of 
the rings of Satnre and it seems to be by long odds 


the best theory that we have. 


Barnard does not call for 


——— +++. - 
The Periodic Comets Expected in 1908, 

Four periodic comets are expected to make their 
perihelion passages this year. One of them has already 
made its appearance, having been seen as a telescopic 
object of the twelfth magnitude in the constellation of 
Pisces, by Prof. Wolf, of Koenigstuhl, on January 2 
This is the well-known Encke’s comet, the orbit of 
which lies entirely -within the orbit of Jupiter. After 
its discovery by Pons in 1818, Encke calculated its 
period and successfully predicted its reappearance in 
Since that date it has appeared regularly at 
intervals of about three and one-third years, and 
earlier appearances have been traced in astronomical 
records back to 1786. Encke found that, after allow- 
ance had been made for the considerable disturbing 
effect of the planets, particularly Jupiter, a progressive 
diminution of the periodic time, amounting to two and 
two-thirds days in each revolution, remained. He at- 
tributed this regular acceleration, whick is confirmed 
by all later observations, to the action of a resisting 
medium diffused through the interplanetary space. 

Another comet expected this year was first observed 
by Temple in 1869. Its period (five and one-half years) 
was calculated by Swift after its appearance in 1880 
It reappeared in 1885 and 1891, but was not seen either 
in 1897 or 1903 

Denning’s comet was first observed in 1881. It has 
a period of about eight years and should reach its 
perihelion in 1908. 

The fourth expected visitor is the comet discovered 
by Giacobini in 1900. If its caleulated period, of about 
seven years, is correct, it should make its appearance 
very soon. As it has been seen only once, it cannot 
«.rictly be called a periodic comet. 


1822. 
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SIMPLE CLAMP FOR CLOTHES LINES. 
4 very simple clamp for clothes lines is illustrated 
in the accompanying ngraving. The device can be 


readily manipulated to fasten together the two ends 





SIMPLE CLAMP FOR CLOTHES LINES. 


of a clothes line The construction of the clamp is 
such, that when applied to a line there will be little 
danger of its slipping from its set position, and it 


may be readily tightened or loosened, as occasion may 


demand. The clamp consists of two-parallel barrels A 


and B connected by a web. These barrels are open 
In the center of the web is an opening 


The bolt hole is provided 


at both ends 
adapted to receive a bolt C 


with a keyway, in which a pin fitted in the bolt is 
received. This prevents the bolt from rotating with 
respect of the web, but permits it to slide axially 
therein The bolt head is formed with wings pre- 
ferably three in number, which are bent downward 


A spring B is coiled about the shank of the bolt be- 
neath the head, and serves to space the latter above 
the web. Threaded on to the bolt and bearing against 
the under side of the web is a wing nut Z. The method 
One end of the 
rope or clothes line is passed through one of the bar- 
rels, and knotted to prevent it from slipping out. The 
opposite end of the line is then passed through the 
other barrel, and the end is wound around the bolt 
under the concave face of the head. A few turns of 
the wing nut Z# then serve to clamp the head C on the 
rope, and hold it in set position. Mr. William Mullin 
of 3106 Third Avenue, New York, N. Y., is the inventor 
of this improved clothes line clamp 


of applying the clamp is very simple. 


— —~— <1 tre C—O 
GAS ENGINE IGNITER. 

A new igniting apparatus hag recently been invented 
for use in internal combustion engines, which is calcu- 
lated to do away with the vibrator on the spark coil 
of the conventional jump-spark system of ignition. The 
coil is supplied with current from a magneto driven 
frictionally by the flywheel of the gas engine. On the 
engine base close to the flywheel an arm A is pivoted. 
Mounted on this arm is a pulley B, which is belted to 
A spring-pressed 
pulley C A third pulley 
D is mounted on an arm pivoted to the arm A When 
this pulley is swung downward against the flywheel 


the armature shaft of the magneto 
serves to keep the belt taut. 
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and the pulley B, if the flywheel rotate counter-clock- 
wise, the pulley will not interfere with the frictional 
engagement of the belt and flywheel, but if the fly- 
wheel turn in the opposite direction, the idler D will 
force itself between the flywheel and the belt, and 
cause the latter to continue its motion in the same 
direction Thus a constant direction of rotation of 
the magneto armature is assured. The energy gen- 
erated by the magneto is conducted by means of 
a wire £ to a brush F, which engages a contact G on 
the engine frame. Thence the current passes to the 
primary winding of the induction coil H, and returns 
to two contact points J and K on the magneto frame. 
A rod L connected to an eccentric on the magneto 
shaft serves to mechanically vibrate a contact spring 
between the points J and K, with the result that the 
current is twice interrupted at each complete revolu- 
tion of the armature shaft. The secondary of the in- 
duction coil H leads to the spark plug J, and the coil 
is provided with a condenser M. In starting the engine, 
it is often necessary to give the crankshaft a few 
turns in the reverse direction; but this ordinarily in- 
volves a rotation of the magneto also in the reverse 
direction. By the arrangement here shown, the idle 
pulley D serves to transmit the power to the gnagneto, 
always in the regardless of the di- 
rection of rotation of the flywheel. 

Mr. Albert N. Classon, of 93 Thirty-third Street, Chi- 
patented this system of igni- 


proper direction 


cago, Ill., has recently 
tion 
- ->-+e>o = 
CASTING TOOL FOR PRINTING OFFICES. 

Pictured in the accompanying engraving is a tool 
adapted for molding borders, rules, dashes, etc., and 
hence should be found quite useful in printing offices. 
By a slight interchange of parts the tool may also be 
used for forming leads, slugs, and metal furniture. 
The tool is quite simple, consisting of two mold sec- 
tions A and B, provided with handles. The section 
A is an open frame approximately rectangular in shape. 




















CASTING TOOL FOR PRINTING OFFICES. 


The section B consists of a plate formed with an up- 
wardly-extending flange on two of the sides. In addi- 
tion to the two mold sections, a plate C is provided, 
which is formed with two downwardly-extending 
flanges adapted to bear on the plate B. At D a filling 
The two mold sections are hinged to- 
frame F 
four pressure screws, adapted 


strip is shown. 
gether, and extending over section A is a 

with 
a platen EZ set in the open frame A. 


This is provided 
to bear against 

The frame F is fastened to section A 
use, if it be desired to form a rule or border, the latter 
between the of the section B and 
member C.. The space between these flanges may be 
varied at will. A piece of prepared matrix paper is 
laid over the rule or border. This is then covered 
with a layer of felt, after which the two mold sections 
are clamped together, and the platen is forced down- 
tightening the pressure screws. In this 
way an impression of the article to be cast is ob- 
tained. After removing the article, the tool is closed, 
and metal is poured into the open end HA of the mold, 
and the cast is made. The inventor of this casting 
tool is Mr. Howard Goddard, of Canton, Ohio. 


by pins G. In 


is placed flanges 


ward by 
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IMPROVED SASH LOCK. 

The advantages claimed for the sash lock herewith 
illustrated are that it will securely lock both sashes 
at any desired position in a window frame, and that 
when set it cannot be unlocked without the use of a 
spetial implement. Hence the window is made proof 
against sneak thieves or burglars, because the sashes 
cannot be unlocked after breaking the glass, by pass- 
ing the hand through the window to the lock. The 
device is exceedingly simple, consisting of a cam or 
eccentric disk A mounted on the lower sash, and 
pressing against an iron bar carried by the upper sash 


247 


directly in front of the parting bead. The disk A is 
provided with a pin B at one side, and a notch P in 
the periphery at the opposite side. The disk is mount- 
ed to turn on a shaft C secured in a bracket, #7. In 
order to turn the cam, a lever JZ is furnished, which 
is formed with a lug F adapted to engage the pin 2B, 
and a pin @ adapted to enter the notch D. This rod 
when applied to the cam provides a long leverage, by 
which the cam may be rotated on its bearings, and 
made to press against the iron bar carried by the 
upper sash. In order to prevent the sashes from moy- 








IMPROVED SASH LOCK. 


ing with respect to each other, owing to frietionai 
contact with the periphery of the cam while the latter 
is being turned, a spring piece J is provided on the 
lower sash, which projects between the cam and the 
bar K. Once the sash has been locked, the lever # is 
removed, and it is then impossible to turn the cam, 
The inventor of this sash lock is Mr, Jesse H. Barton, 
of Brownsville, Tenn. 
—_—_—_ —_> + 
AN IMPROVED GASOLINE TRAP. 
The invention illustrated herewith is adapted to be 
used in connection with gasoline supply pipes or ¢ar- 
bureters, and is designed to facilitate the senaretior 
of sediment, water, 
line, before the latter is vaporized in cart 
engine. 
strained out of the gasoline, and colleet at the the 
of a special chamber, the sides of whiel 
parent, so that the amount of water and Mer 
lected may ascertained and drawn off 
through a stopeock at the bottom. In our illustration, 
the inlet pipe is shown at A, and the outlet pipe at B 
The gasoline entering the pipe A fills the trap, and is 
obliged to flow through a screen C before it can reach 
the outlet pipe B, The screen is mounted in a ring 
formed with a beveled edge, and the pointed ends of 
a pair of set screws, D, engaging this beveled edge, 
hold the ring against the casing of the 
trap. The lower part of the trap is fitted with a glass 
tube, and is provided with a pair of sight openings, 
which permit of ascertaining the quantity of sediment 
collected in the trap. The lower end ef the trap is 
closed by a plug fitted with a through 
which the sediment is drawn off 
let pipe B, an opening is provided in the top of the 
This 


and other impur' 


The arrangement is such that 


readily be 


its seat in 


stopcock F, 
Aside from the out 


trap, in which a second outlet pipe may be fitted 


opening is normally closed by a plug G. The inventor 


of this improved gasoline trap is Mr. William J. Kra 
mer, 246 Van Alst Avenue, Long Island Clit New 
Yor} 





IMPROVED GASOLINE TRAP. 
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» | Grain separator, J. A. Neufeld.........++ 882,955 
Grainere, raking machine for, G. B. Ww ilicox 882,727 


STYLE grmnone k* oaigs 

NEATNESS Grate, oil, B “aid Pecans 
Grate, sectional, aker 

COMFORT } | crsviiy tock. (G. (vonner,. 


THE IMPROVED Gun, trap, C. D. ‘Lovelace 


Guns, target and bullet cate 
with air, W. Baker 
Hammer, drop, W. T. Sears... 
Harmonica, reed, J. EB. Murphy 
Harness for horse training, H. 
Harrow, disk, C. 8. Sharp.... 


' * = « 5 4 -. ; . 
. ‘ Derventa 1, BD oocs ccdunduceenses : 7 ‘ leaves practical . ~" - 

, es 4 e. : y no-earbon deposit, and “works” with absolute uniformity 
a Harvester and binder tongue truck, J, F "aig x2. 520 in zero weather or midsummer heat. Putup in sealed cans with patent spout 
Harvester and husker, combined corn, J, L, ath NT Pee) that prevents can being refilled, Remember the label shown in cut, and the 
Allender ..... teseseserseesaes i vse aeee 883,07: 1 . ' f | ii non-refi)ling feature which prevents substitution of inferior oils, ZenoOLEN® 

3 if sall.... 882,7! U ito] 
7 o | 













i TFROLENE Keep Your Spark Plugs Clean 


ZEROLENE, the non-carbonizing oil, encs all the troubles of carbon, 
frost and friction in pL ym engine lubrication. Gives perfect lub- 
Hestios in any gaso:ine engine, regardless of type or temperature, 


This oil is produced in only one ‘place. 




















[psventer - ae —_, I. J. U LU is also put up in barrels for the garage trade. Sold by dealers everywhere, 
arvester ree ane actu ng 
; theredor, G. v. Ratz. m3 . Sy errrrir ity i nena ~*~: OIL aba 

noorporated 


“SEE The Name Is stamped | | Hat, washable, W. Neuguss... 
Do You Hear Well 2 


’ Hay loader, C. EB. Clugsto 
on every loop— Be sure it’s Headlight “support, tag 3 *Leneg ee 
El 
The Stolz Fioctrenhone~—0 Now, 5 Scientific aed 
Practical ‘or Those Who Are Desf 


Heater ctric heater. 
or Partially yo May Now Be 


‘aa 
there . See E 
Heating air and water, > A 
GIBBS cv cccsccccevescccesceveseootes . 882,558 
Hides, treating, F. R. Wessa...........+++ 883,124 
Cy, Hinge for window screens, R. W. C - 
882,81: 
Tested in Your Own Home 













COM cocccscccceesseccescceceeees 
CUSHION Hog trap, B. H. Nelson . 
BUTTON Hoisting apparatus, coal, J. Campbell.. 


Hoof cutting knife, H, Andrews.......... 882.662 
CLASP Horses to and from vehicles, device for at- 















taching and detaching, F. EB. Griffeth. 883,134 Deaf or partially deaf people may now make & month's 
LIES FLAT TO THE LEG— Hose clamp applier, D. Dubendorf 883,099 | trial of the Stols Tlectrophone & payment of a small 
NEVER SLIPS, TEARS, NOR Hose coupling, T. N. Jones......... - 882,690 | jeposit. This is unusually important news for the deat, 
UNFASTENS .' .: wl, nn cvs nen du deca wetes ed 882,951 for by this plan the final selection of the one completely 
rhee 3. Sac 2 satisfactory Aeartug aid 
Hub with ball bearings, wheel, EB. Sachs.. 882,846 

Worn All Over The World Hydrant, C. J, Christensen........ ° = O86 made Smee GHA Seerpena ens he 

Sample pair, Silk 50c., Cotton Hydraulic motor, B. F. Fowler. ; 3 omens 


This new invention (0. 8. 
Pa ten ts Nos. 854, 986 and 855,468) 
renders unnecessary such 
clumsy, unsightly and fre- 

harm ul devices as 
trumpets, horns, tubes, car 
drums, fano, ete. +73 is a tiny 
electric telephone that fits on 
the ear and which, the lustant 
it ie appited magnifies the 
sound waves in such manner 
as to cause an asionishing ta- 


Hydrocarbon burner, G. W. 
Ice cream fre ° 
Ice cream freezer. ° 

GEORGE FROST CO. Incubators and brooders, 
W. MB. PreGway ceccvcccccccccsscocece 
Boston, Mess. Indicator, H. F. Larava.... seeee oes 
INSIST ON HAVING THE GENUINE on, H. C. Taylor 
Insulator, L. W. Storror... 
ee” REFUSE ALL wanntbeeeeaiemen Insulator strain, W. C, ‘Terry 


Jelly testing method and SEpetaTe, J. Alex- 


25c. Mailed on receipt of 
price. 





Not too Costly— 
Not too Cheap 








ee ee i ander ... Ah Gus na vkp ccs cc0hhte" 882,731 me craa of 8 
Lace fastener, shoe, M. B, Loller . 882,701 Simply a combination of style, strength and sounds, It overcomes the bus 

Lacing jemporary shoe, J. W. Washbarn 4. o19| [al snmbilty produced from the best grade of Saft Sise, so constontiy. ond 

Lamp, hydrocarbon, W. Tures........-..-- 883,152 raw materials by craftemen of the highest — tlectricall ally emer cises the vital 

Lamp socket, plural, R. B. Be njamin, re- order—under the direction of the Murray ry parts of the ear het, seven. 

Oe .12,765, 12,766 regime—and sold at attractive prices. meitnuse; shows the natural unalied heartag 


Eye-Glasses, ttselfis graduatiy restored. 
llionaire's Opinion 


Lamps, device for automatic kindling of Mi 
; f STOLZ ELECTROPHONE CO., Chicago —lam pleased to any that 


incandescent, J. Danischevski. 





Kaet, A. G. FRR. cescccccesccencsice : 

Last demonstrator, E. A, Hastman.. the Riectrophone |e very satisfactory. Boing Sea te 

Lead press, D, Carlin ......ccsccccssesces commend itto all persons who have defective hearing. M. W 

Letter box alarm and indicator, Erickson HOYT, Wholesale Grocer, Michigan Ave and River St., Chicago 
Te TOMAS occ ce ccnstnbdaccccccccesece 8S: ee Write or callat our Chicago office for particulars of our 

Lifting jack, BE. H. Z. Be iis shinee hi , 


yj geresnee test on deposit offer and list of prominent en- 

~~ \ orsers who will answer inquiries Phyrictans eurdiahy 
VA_A i ms Z—" invited to investigate. Address or Call (cal! if you cen) 
Z 


1% SRA eeeen Onions e Co., 787 Stewart Bide.. Chicago 


Lightning arrester, W. T. Goddard... 
Liquid raising device, G. Waldmann 
Lithopone and making the same, non-dark- 

ening, I. P. Lihme 
Load holding device, A. 











Indianapolis—Des — SS 











‘ a aenenweee, Sm Load moving apparatus, F. Ko 882 
. : Loading apparatus, Miller & Die kinson.... S& h , 
e Loe i SN dhs..40.0040 Oia avestcdadin te 82,f OWN A FA ORY 
Locomotive, G. A, Bothwell ...... . 882,618 “ay | 
The American Log dumping device, W. D. : A hei Creation 63 00 
Sn, 2, GE’ 660 scééeenhes oi cabeedued 22 PRICE e Big money making concrete biocks 


Pettyjohn plants successful everywhere 
Patented Portable and Collapsible Ma 
chine is the best, fastest, simplest and 
cheapest. No off-bearing. No cracked 


Any responsible person can order and 
thoroughly test Murray Vehicles before 
paying one penny or obligating himself in 


- = 
nshi Loom take-up mechanism, 
pe l Loom temple, C. L. Joy ..... 
Low water alarm, G. Woodall 


NATIONAL BUSINESS SHOW Mall a r- A Senvesing ee wi 





Som, ‘We. TE, BMOP scccctcccccdvcceces 8S! and this as ft should be. 
Chicago, Feb. 6, 1908, Mail box, W. W. Palmer ........ - ane wee a te outy or broken blocks, No expensive iron 
Was Retained by the Mall catching and delivering deviee, ©. C, 


pallets, Trade rapidly increases No 
experience necessary. We furnish com- 
plete instructions, Now ‘!s the time to 
start, Write for full particulars, 


The Pettyjohn Co., 615N. 6th St., TéFfe Hants, tnd. 


IENNEN’S ‘xicin 


BMOTEWS coccccccccienersvcvcedscocece 882,661 


Mail conveyer, F. E. W olken . 883,067 
Mangenese silicid, producing, 
Manhole cover, H. Del Mar. 


.) BS2,582 
Marine boiler, H. E. Penney 


cesses 883,006 

Match holder, lighter, and cigar cutter, J : 
BOOT. noc cccccccnescesedccseseeszooes 882,729 
Mattress making machine, D. Haynes...... 883,015 


+2» 882,959 
Mechanical fountain, N. P. Metrofanoff... 883,088 


Mechanical movement, G. A. Humpert 883,024 
Melon carrier, W. A. Stark..........+. .. 882,722 
Metal as aping tool, 8. C. Bond....... 883, 128 




















Milk cooler, H, C. Root.............. 883,147 ie Se > WW, a 
The Winnep, H. Otis Blaisdell, wrote 88 “net” | Mill stock’ mixer and distributer, F. 4? 
ute for 30 minutes. a PTT yee 882,924 to 882,926 SY — 
ds per min Molder’s apparatus, 8. Griffith............. 882,823 —_ 
UNDERWOOD TYPEWRITER COMPANY | Stirs! $22scc' ct cor ietpiaas 32% & 
POBTOREL cc cccccccceeesseccccscecosvose 
241 Broadway, New York. Molding apparatus, “x * pees . 
Molding machine for cutting pane is, F, 
BamGerS  ccccccrcsccccces ° 








Motor control, induction, 


" Motor control, induction, E. F. W.- 4 
THE Nulite {*x°s Lamps SME echae Cocenspecenngr aes 


Motor control, iaduction, electric, H. L 





Li coxa $62.50 




























For Héme, Store and Street Van Valkenburg ............-- + 882,658 Illustrated Catalogue No. 17, which is free 
We also manufacture Table Lamps, Motor controller, electric, T. BE. Barnum. . 883,078 for the asking, shows our complete line of E: Ge 
! mps, Chandeliers, § or contro » syste electric . ‘ . 
Lampe, Ets.’ 100 Candie Power Mot — ling system, electric, H. D. oon.ene Buggies, Road Wagons, Stanhopes, Concords, GERHARD MENNEN COMPANY, Hewerk, MJ. 
a a — ae > SUMNGE  o00ncesnsvescavhadsnahsatedettes 2,638 "ee . : . » 
Wicks he No pss 2 =, e “ Motor frames, suspe nsion device for, H. A. Pha Rens, Traps, Surreys, Carriages, Pony = 
Absolutely safe. THEY SEL L AT SIGHT, i ee FS et ar . 883,113 Vehicles, Grocery Wagons, Laundry Wagons, 
Exrlusive territory to good agente tarWritefor | Motor starting device, M. J. 8S. A. Isnard.. 882,946 Passenger Wagons, Farm Wagons, Busses, te 
catalogue : Moving device, G. Pilate, cnecsses -+. 882,938 Harness and Saddles. . . eae 
Chicago & ‘Solar ar Light Co. Dept.c. Chicago | Mowing machine, H. P. Johnson.......... 883,136 nstructive cientific apers 
Oe ee Ss ames ee Music roll container, perforated, J. B. . j 
ieciabated \ SON ss ccccsecscctvecces sos .. 882,557 . r 7 WILBER Hi. MURRAY 
. rekel-p Musical instrument, pneumaticall operat- 
Wizard Repeating |) a, fb beta 7 operat: aos | i mam MANUFACTURING CO., ON TIMELY TOPICS 
‘4| Musical instruments, key-striking mechan- > & - Nos. 828, 826, 827 & 829 EF. Sth At. 
en ee i ok, SG ca ccsceeoe 


Nail pick-up device, BE. Lahl. CINCINNATI, OHIO 
Nets, trip for hay, 


6. Price 10 Cents each b mail 
Numbering machine, W. C 


LIQUID PISTOL 


the most vielous dog (or 

















Nut lock, axle spindle, W. “oP C. Ellis..... 88% 
g the trigger. Loads ee wee, GT, BOOM. cocccecvestidscwases 8 nenespaunane ARTIFICIAL STONE, By L. P. Ford. A 
tr a Over six shots in CN 0 Eo oo os bn dhl e aaa 7 pee of immense practical value to the 





. . Rubber-covered Holster, 10e. | .°) 0",." > 
With Pi stol, on or ups. No coins. Package tie, T. Boyd 


PARKER, STEARNS & CO., 226 South Street, Dept. G, New York | /2cking, shaft, on Westinghouse 
Paint and varnish remover and Lace paring 
a the same, L. Kramer 
Paint, fireproof, Apfel & 


The Largest Air-Cooled Motor Made|}  22Ssiertomshiat Sarin dst 


CAN SUPPLEMENT 1500. 

TH. SHRINKAGE AND WARPING 
5 WORSE POWER F TIMBER. By Harold Busbridge, Aa 
sanethans presentation of modern views 








Bore 6x6 inches. 





THE EUREKA CLIP 


eeenah Be IAS Rand = Plenty of cooling sur fully illustrated. Screnrivic AMERICAN 
. > ar . enty 0 oon n, bad y © ’ tN C AMERICAN 
The most nseful article ever inverted Papers, liquid composition to be used in the - 4 
for the purpose. Indisvensable to Law- | manufacture of fancy stained, R. face. No engine ever SUPPLEMENT 1500. 


BetemmieGed ova scescvcccascccapevacssves 882,916 | constructed with so few 
Pasteurizing apparatus, E, x Miller. . 882,706 | working parts. 
Pencil box and book support, combined, 


yers, Kditors, Students. Bankers, Losur- 
ance Companies and business men gen- 
erally Book marker and paper clip. 


CORSTEYCTION OF AN INDICAT- 
SP Oi ORY. DE PLATE 
ANEROID BAROM 





‘SON og 















Does not mutilate the paper. Can be rs aCe Pep ree . ss. 883,051 Write for Agency. M ki Full x Li a. i, 
used repeatedly. In boxes of 100 for Be. *hotog mee tote . “is Gasoline tank in base onroe Hopkins. — } u yi - rate« SCIEN 
ap be bad of = booksellers, stationers ree vem es. fie Hight - aw, oe Me 882,838 - or outeid . TIFIC AMERICAN SUPPLEMENT 1590. 
and nction dealers. or by mail on receipt *hoto: nie metinbiaw ae ae ION SPECTROSCOPES. 
wpecaed ty Coupaildated tens Phetvdecadam esse, nenratns, 2: ©: 4esa.or1 | Al-Cooled Motor Co. Diy T. Ti, Blakesley, MA, An. advarrabty 
ri . ed afe | me ST FO ree . 
oe Box 12 - Photographie printing Spparatus, RB -d. Lansing, Mich. a 5 n, instructive sed copiously Mustrated 
n Co., Box 121, Bloomfield, N, = — -..-...... sn ~' 882,676 i article. SCIENTIFIC AMERICAN SUPrr.e- 
a © er aT Plano keys, touch adjusting mechanism for, MENT No, 1493, 
W. WM GROMORS oeestaedsives .. 882,814 “ ” ficinaes a 
THE FREEMAN PTPE, Piano player treadle, automatic, W right «& HOW TO REMEMBER HOME MADE DYNAMOS. = Screxrix 






1c 
AMERICAN SUPPLEMENTS 161 and 600 con 
tain excellent articles with full drawings, 
PLATING DYNAMOS. Screwriric Awr- 
RICAN SUPPLEMENTS 720 and JOS ce 
scribe their construction so clearly that any 
Somereus pester intellectually than amateur can make them, . 
sy, inexpensive. In 


ready memory for DYNAMO AND MOTOR COMBINED 


> CumMAGUTOTE .6 6 ons ccctedcbrossececsecsene 883,068 
A Clean Smoke for Clean t sople Picture border, G. F. BE. Pearsall.......... 882,710 
French Briar, Hard Rubbex “ Pin, See Bonding pin. 
SMOKE PASSAGE ‘er - $1.0 evtpald, | Pipe union, A. G. Anderson .,............ 883, OT 
a seine Piston, Matheus & Hendee,....... > 572 
. | Plant receptacle, electrical, H, 8, . 608 
> | Planter, W. B. Hampson ..........+++- > 883,014 












your 
creases income: F.. 

























wert ' a, om cS: ae ++ 883, po cme “ eres, names, busine s statis, studies, con Fully described and illustrated in Scrunriric 
_e « - | on , . ¢ SSNS se eee ee 4 K o Ole ee e on; evelo w ublic aking, per 
FREE FOR BOOKIE : ! low runner attachment, E, | "'H. “Rdwards.. 7 Bend today for Free Booklet. Address pn pace Mga rapt pe pee and 865. 
MAN PIPE ©O ot , Kalamazoo, Mich. ow siding attachment, A. T. Mellwain... 8&2. 768 DICKSON MEMORY SCHOOL, 1700 Auditorlum Bldg., Chiewso a either as dynamos 
padour roll, H. H. Taylor....++..+«.. 882.655 = ot manera. 
S ORS . kcndereeseces . BSF aoe LECTRICAL MOTOR Their Co 
iT in Color alte ae s. eiz n 
+ id Hin C : ¥ greaser, W. W. Wilson , t Home. Screnroric A c 
Engineers’ Descrig NH] "ve Charis” » ' Pov ‘ tranamission device, J. W. THe BARKER MOTOR jane LR. 759, 764, 967.64. AN 
By Josxeu G Prin'tor machine, web, W. Scott ; : Sight 
« nting y > from the first shown itself to be ee 
Ce enront ¢ Tepes Ben", Broolis a Kinesly ee". sens | Price 10 Gents each, by mail 
eteenss Sten . ‘ viatin pennies MEE hehe to tA ele ideas of proven worth, combir 
ie Dene eeveloy it ot The J mae: ‘ ae rm - aon, machine for producing, with the best materials a . nd careful patent ih ey y 
Complete nie, peataad, for ¢ ees Beude rice, Wo, anche} hae Anan Dinaksecee Poe attention to details make it 
‘Conversations Gaiiuaen,, ry wa anoh, yt.co |” fe wlement, W. vn TGerfa. ee THE LEADER OF ITS GLASS. Prt se re 
eat and Light From Munielpal and @ Purp Sesmond .... . os sess . MUNN @ COMPANY 
aie: . sodh, $8.00 | iiadictor .-unection, R. G. ‘Byarts: + 883,103 
gen anted. Sent peagalt 4 Rotieters, steam trap and air vent for, ‘t. 














. L. BARKER, NORWALK, CONN. 361 Broadway New York 


Rand, McNally & Co., Publishers. ‘«* k & Obie, | BD. DRO ccdsencccccccscccccccsoce 
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. > } I | 0 
i tisements | "883.0632 ea — 
iassi ie ver | i} A. ¢ er 885,089 1 ! 2 
N I rt ipparatus for molding, : weak 
s om 882,660 : 
ns unt | | i Stankey & Christ 882,802 WITH OR WITHOUT INDICATORS 
ev m- | R hore, C. W. Coleman, Indicator removes all doubt as to working condition of your battery, No 
: SK2Z,925 to Automobile is properly equipped without it. No more Ignition Troubles 
, R ( \ J s et al Simple construction, positive in action Can be used for Lighting and 
roy K cE. BR, Mine , hundreds of other purposes, in fact wherever a small source of electrical 
ih levie m. RR. Mille 7 power is required. Write for valuable booklet, facts and Price List. 
: - Soe SS aan aed NERAL ACCUMULATOR AND BATTERY CO., 128 Second Street, MILWAUKEE, WIS. 
BUSINESS OPPORTUNITIES. track J. 0, Ulrict 883,063 : mem a 
It es P d of j r tus for — ae 
M if RE WII ING TO LEABN . ay ~tes \ 
4 ‘ Li \OTING AS OUR LOCAI , = . : H. V 
. . . ves ~ . 6 BE. M. Quint 
‘ heir \ 1 Co-Or 
/ : . a W as ‘ 2 ng 
y ; : sc ’ g, 1 & Hunter 
He ue I I 
, ING M 1INEA FO! { ) SWERT i V r. J. Ja 
‘ ta L. E. B ge 
ry . iress &-D M ‘ ny, | 1 P D. Knight 
“ ” " on K ine J J. Catror ee 
i wii Lish PATENT LAW A ma I ‘ za ratus, Aloyos & Stroh 
f ‘ i ‘ tia the w t t 
ine ' Pa sin England Royalty. La K Af Ad aia 
‘ “ ailw ‘ his mpante K f soe t leal, R. von Ze 
hors ‘ 
Rotary engine, J. M ' 
Rota engine, W. M. Spence 
Rota eng ine J 1. Eat 
PATENTS FOR SALE. Rotary engine, J. F. Hopper 
Imi b rRENCHING HOEK OR LAWN TRIM- | Rota ngine t. Lundquist 
MEK. 1 ter ' s royalty basis. HK. B.| Rug er weight, P. B. Ammerman 
Cal Balch St " y) K gear, M. W. Heyenga 
Sad die, J. H. Cox 
fe, ©. U. Carpente 
: } Safe 1 vault, t l f, W. Brinton @ 
FOR SALE is in, A.W. Straig! 
FOR Ui King f ( er ur Cycle Engines, | Sand nat hand perated, H. M mI 
Criing we 4 Oe P , Northern Motor ai + > Sactie hes, Wm - Ww. geet ae THAT DAINTY Mint CovereD , At All the Better kind of Stores 
Seaffolds or stages ttachment for swing CANDY COATED Scents the Ounce 
FOR SALE CHEAP. Model Rotary Steam Engi ing, W. B. Stoops CHEWING GUM : or in §¢ J0t and 254 Packets 
N Aj wine Lalaht str ew York Secrap®r and conveyer nbined, L, Arms ‘ ’ 
Screw eye driver, "J. Peal REALLY DELIGHTFUL 
HELP WANTED. sea ip, bottle, I Kalling 882,888, If your neighborhood store can’t supply you send us | Oc for sample packet. 
(RE YOU A CLEAN, A aus Salesman. Office or | s1 ee ee FRANK H. FLEER & COMPANY, INC., Philadelphia, U. S. A., and Toronto, Can. | 
t al om? Ww t f le crtpt n f pomtions haf : urnal box H B Norbom 
per slariea $700 to 85.008 'welve offices Hay } , sciasors, M. Henry 
a in iwa N ' ba ‘ M Davis " 
| Sheet etal gutter 8 D. Shoemake 
| Shelf G W Curtis 
mete shea. 9. COLUMBUS BUGGIES 
AGENTS WANTED. og RS ee LUMB B | 
yor DECORATE China, Burnt Wood, any- | shoulder M. Fise BUILT BY U 
7 om, Saeeada thavetrneay. Cost onal, | navel_® B. Zimmel The Standard for Quality Everywhere 
profit is, decorat teaching. Outfits sup- | Se, B. FB 2D NOW SOLD DIRECT FROM OUR FACTORY TO You 
Hew! r information and agent's prices eetric, © me Sige Soke SAVING YOU THE HOME DEALER'S PROFIT 
BK. Vaile ( Kikbart, I alle like Gvertising K _— A “Columbus” is the vehicle you should buy. Don't take chances when 
srgnal, F. B. Corey ... you can go direct to the manufacturer, getting tle genuine Columbus 
Signaling device Ss. ¢ Cart Quality and Columbua Style, saving the 40%, to 60%, Dealer’s Profit. 
Sica te ¢ r. J. Hruby Every Ventete Soild on One Full Month Approval 
EDUCATIONAL. Skat Copenhaver & Colv Trial and Guaranteed Two Years. 
Sled I I Poindexter P ustomer— = 
t Cust r—onc Columbus customer—alwaysa 
LEARN TO MAKK PORTLAND CEMENT BLOCKS , mer, Moran & Donohue ° ri aed ean Whee — do weet al with this company, you are 
whit ‘ aterpros Sidewalks, Bridge j filtering attachment for pipes, et y with an old reliable manufacturer with a reputation built on quality 
Roof, Floor, Ke-inforcements. Valuable Book. $1.0 ‘ and square dealing. We have buggies now in use sold over 15 years ago 
Cement stitute, S05 Chestnut St als, S el Malloy We have thousands of customers who would not have anything else 
> aw Wyatt 7 OUR CATALOGUE of COLUMBUS BUGGIES, 
Sound & Ii. M. Hirst COLUMBUS Ss FREE Runabouts, | Phaetons, Surreys, Stanhopes, | Car- 
AERONAUTICS. : cl devices hearing tube ONLY $522 ro bg rd wit be nase you 
Eien, prepared by Ling C. Uppitalior, Prenat | sents ' te, 0. 0. Deter “THE COLUMBUS CARRIAGE & HARNESS CO., 
\ | : “a t¢ t ‘ tes er er nec sm ar ¢ . 
tr ( ernational School of Aeronaut- : eee, - van 2063 So. High Street, Columbus, Ohio 
ie ! t w York P | twisting apparatus, ring, T 
MALLE j cal Ba and Dirigibles ( Powell . 883,120 
ha i 4 anes, He t ' Antotr I “ pparat “traverse motion for on 2 
tue A Ml Hue Aeronautical Scientitte In yart J N rthrop ° . ee 882,79: 
rw agont, A. C. Triaca, 2 Fast 2h Bt, N.Y. | Spinning’ frames, drawing ‘oll cleaner for, ‘EFFICIENT POW ERS 
Dee le & OMendorff ......++.. 
Spout, flexible, J. H ee THAT ARE ADAPTED TO THE USES 
Spraying spparatus, color, ikorey 
BOOKS AND MAGAZINES Spring structure, W. RB. Smith OF ALL CLASSES OF MECHANICS 
Sq t os MeCurdy 
RLBCTRICTAN AND MECHANIC.— Practical month. | 81 » mill guide block, W. T. Byng | 
é ‘ ‘ rical and mecha a! students and | s ! hiorid solutions, electrolyzing aque 
Wustrated directions for con s, Von Kugelgen & Seward. .883,140, 883,141 | 
pears on a Ooo WIFeless | ste boiler, ofl burning, C. A. Hammel 882.756 | 
t . . ry ee oe ennaidastion generator, H Del Mar 8R3,.005 
oe ee - nal rae Gr . | tank, O. K. Harry ee - 882,678 
eubseriptior r three months device for power boats, J. A, Ga 
electrical and mechanical books ett 
‘ Beacon St., Boston, Mass. | § water, A. R. Bailey.. 
s ip, safety, J. M. Hibbard. 
Stocking I H MeColloch ° 
Is Stocking cap M. & H. B 
HOUSEHOLD NEEDS. Stone drilling machine, Weiss & Nag wir 
BUTCHER'S BOSTON POLISH ts the best finish made | 2 manufacturing artificial Th N w Nationals 
Sor toes i interior wood wurk brittle: will not ge battery, W. L. Merrin 
' fae like F varnish. | Send for free ; Pe Touring Cars, Roadsters, I. H. ©. GASOLINE ENGINES 
ror «a t ‘ sin ain ardware an Ss t sweeper elson : 
Furnishings ¢ Buteber Polish Co., 366 At- fing box, F. M. Beamer and Limousines ons Acceambility of parts, pe 
: ie 8 n, M Sult sha et fastening for meet every requirement of the experienced purchaser 
F. H. White in accgesib ity. struction, 
Sustaining and propelling me ease of ration s a ple factory 
Littlefield rT. ie ess 
PHOTOGRAPHY : ting mechaniom slawinum t ody. two this 
4 iv AN Tt vy « aeds eriean | Snell 882.150 te . e spring sus contains 
- : i t 4 pl * oo = =. Dark a meeres “ 8 i Ww Ww Aller R83.074 everything that has preven ey Ta ede rn motor ol 
Hem wit { ch now } Wallia aet19g car construction. nai 
sine w h ah id ir the " ~~ a - , ee , I , K ‘ SX2.785 Model K—4 eyl., 47gx5. Model R—6 eyl., 44x4\ 
t f al or ama lb ox 1 't ian cent. tine Model N—4 eyl., & Model T L, 5x5. aan 
) oe ear. Three I ‘ - ‘ r. 7 882,850 Write fer particulars and our booklet, ** What Owners the H Office f stalogs and particulars 
= © PaaS FVD, UO.. 23t Bros New ‘ tachment Say About Their Nationals.” INTERNATIONAL HARVESTER COMPANY OF AMERICA 
\ Ww I! tl RS3,062 P i . Incorporated 
. cei ge Fhe I ip National Motor Vehicle Co., 1019 E. 22nd St., Indianapolis, ind 15 Harvester Rullding, Chicago, 1), ———<<Vsmi 
| IR x! S283 | METAL POLISHES.—FORMULAS FOR 
‘ instrumen ke J > 
! nl { » Putz Pomades, Pastes, Liquids, Powders and soaps for 
t Ot' me stem, divided central, W. W eee oo | polishing metals, are contained in SCIENTIFIC AMERI- SKIPPER MARINE ENGINE 
t : , Dea , aj . ceo tao | CAN SUPPLEMENT Nos. 1283. 1288 and 1289. RUNS ON 
ke wilde ‘ 8 7 panoramtk cob = (Ge rice nts eact s e da sdeale 
8 ve ee be J ee 2 - Mg eid ; | Price 10 cents each from this of this offic and 3 all new sealers K , Alcohol or Gasolene 
sth mt, d 1 e the variations fr r B. Fou SIMPLE, POWERFUL, SPEEDY. 
nier R83,159 a = ‘ . = 
| Tent, folding, W. R. Diehl ‘ THE AUTO-BI Made in 3 Sizes Guaranteed. 
» neat orre “4 appars us or , . . 
OLD COINS AND STAMPS. Textile industry. torrefying upparatus f | price |? ft? ‘.% oer 
. + PAID FOR Rare Date 188 Quarters. Keep all | TI mostat, ¢ J. Fox . onan —— ‘ cludi boat fitting 
ney ned before 1875 and send We. at once for a set rhill coupling, J. S. Shoemaker ap om - * Complete, including at fit seg 
f tw and stamp value books, size 4x7. It may | Thill support, A. W. Perry —— k wg hy ith Gray-Hawley Mfg. Co., Detroit, Mich. 
mean fortune. ¢ Clarke & , Le Roy, y Thread guide, I. BE. Palmer, reissue er “;° rend d pm Makers of the Gray Autochime, 
Thresher, traveling, R. Sylvester a8, comros = a. enee aie 
+ inter lly « tea G. Klein Strictly high grade | Muffiers, Valves, Whistles, ete. 
Phreshi machine, F, F, Landis Price $185.00 to $210.00, Agents wanted everywhere. SenD For CATALOG. 
4 > Ve. der, BE. Z. Wilkoshesky 
M. Marte 5 
SPARK COILS): a palishing’ machine. i BUILD YOUR OWN 
G 983,008 MEDAL OF HIGHEST AWARD 
. — . . I r *r ry metallic, . 
their Construction Simply Explained |! 7", e gccorernng: MTT OL on MOTORCYCLE JAMESTOWN EXPOSITION 
lire, pneun } M ! R82. 905 Add TONE to your Station- 
_Seientific American Supplement Pee @ M 882.837 We cies eutinens igh powered : ery in the OFFICE, BANK, 
160 describes the making of a 14-inch spark Toothpick boxing Freeman. 882,879 bese pate Write ciebemis SCHOOL or HOME by 
| mer Torpedo steering yr. Van using only Wasbburne's Pat, 
imerican Su pplen ent Stockum 882,982 THE AUTO-Bi COMPANY | “0 K 99 «=>PAPER 
1 how uake a coilfor gas- Torpedoes, means for act aubine 1 . FASTENERS 
aeeeeMasene, fee ag 14650 NIAGARA ST. BUFFALO, N. ¥- | saline ik 
American Supplement nr W. T. Wood : BP ini sad epee _ 
fully onstruction’ of a I engine, electromagnet Hawe in their use as Well as Fer 
tet cere || 9 a MILLS FOR ALL MATERIALS 
Ir earrier, W. E. Dippert... . 
Se temeif« imerican Supplement rr n wheel, A. E. Glascock OUR BUSINESS (5 TO MAKE 
iiza scribes natruction of a 6inch rransporting Apparatus A. Suess wriattild tad) aa lia 
" , I ! iH C. Reynolds GRAIN, CRUSHING ROCKS AND 
Scientific American Supplement ! —e =v ' Fr. M a idler PULVERIZING ALL HARD SUS 
1087 a full ace the making of J} Trolley wheel, D. rant a STANCES. WE HANDLE ALL 
an altervating curre: ving a binch §| Tle ; cutter, combinet KINDS OF MAT 
FE. sMenbe 7ON-StEE 
spar | Truck, electrically operated baggage, T. V TON-SEEL Se Se mine 
Seclentifice American Saapoepe nt Ruckwalte . pes. BY AN UNEXCELLED PRO 
Pe ee tee . tuckwalter, reissue ESS. IF YOU WANT E 1 
2537 descrilx stneh spurk « nd con Truck, rallway car, M. Ke WAANY Kino JAG R. Marine 
— ‘i ntiaec Ame 2 - ' . I k side frame, car, A. I hut NG lH oR < BRS | 4 cS l ° 
cle ‘rican upplemen Truck. warehouse, R. 8S. Berg ) t G — Cc F g s 
i rt gives data for the construction of coils ' irregular objects, ma e f MACHINE, COME TO wa “i memes 
f definite le ngth of spark, | Hanses 882.632 'uS AND YOU WILL | , agg desizned and well 
om ‘ : , Typewriter adding -bme I tur | mult. Single lever control, con 
The above-mentioned set of seven papers §}| °°" , 2 ee © 7 883,081 GET THE BEST bining automatic carburettor 
will be supplied for 70 cents. Typewriter carriage shifting mechanism with spark advance. Develoy 
: W P. Kidder 882,828 | wide speed range and reliability 
Any single copy will be mailed for 10 cts Syvecuetias tne tate. thee oe os 5 } under most trying conditions 
MUNN @ COMPANY, Publ "Ge. 50. +<>siaaadenecanet 882,627 pa Ne Sines St0@b. p, Send for catalos 
re ‘ « Oe 
! . Publishers ryiestine Eel Eh oan ane SPR OUT, WALDRON & CO. CHAS. J. JAGER CO. 
| 568 Breadway New York J) rypewriting machine ribbon’ rev 
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e Union, H. B. Bullock erry eve . 
Build Your Union, J. R. Steneck 
Upholstery pads, table for manufacturing, 
EK. M 88 























Bee, BD: ‘ecnsncvevccdecicaecanneis 2,685 
Ow n Boat Valve, Matthes & Rinehart ............... 882,881} 
Valve, automatic shut-off, G. a yemee- - a boy 160 
Valve, automatic stop, F. T. Reid. P ,T98 
BY THE i R 0 0 K Valve, automatic time, A. A. Shingle ton. 3,121 | 
—_ Valve, bottle neck check, M. 7 Brown. ... 
Valve, drainage, A. V. Knoll. davodence 
Valve, dry pipe, c. Fagan. os dnae 
SYSTEM Valve, engineer's air brake, Ww. M. Austin 8% 
Valve, engineer’s brake, W. V. Turner.... 
. I J - i Valve, fluid controlled fushing, R. A. 
I antly refund AND SAVE THREE-FOURTHS srooks =... +s : 882,740 
y are Valve for explosive engines, mixing, F ric ke 
I can sell you a boat for one-fourth _,& Turner ..... ts 882,939 
of what a factory would charge, 100 v eive = easetios systems, emergency, C. . po 
~ : . one were of actual value and re- |} vaive mechanism, W. B. Wade . : 
ree | Sans For 2 cents Valve mechanism, pneumatic, Vrana & 
ant it My catalogue will prove what | Schiba . . .-.. 883,065 | 
. ©. Brooks caim. Give me a chance Valve, triple, “W. A. Weant... . payee x 
right now, to-day. Valves and qthee uses, reversing device for = i . 
> . engine, K. C. I aie ‘ i : . . wey : : y Ty 
Read my guarantee - it means you take no risk Vebiels trabe apparatus, J. W ‘Taylor | ‘ Tan ; > ; Yo 
' Seven years ago | originated the pattern system of boat- Vehicle coupling, M. Turner ’ | = 
yur iding Tohicle AC , ~ckle | 
Over 50,000 boats (more than the combined output of all Vehicle top. *B ‘ H Wa ae -y . You can Blau thr 
boat factories) have been built from my system, mostly by |} vehicle wheel. road. J. Slee. : ou it. 
inexperienced men and boys Vehicle wheel, shock absor bing. H R | 
Kumler «+++ 882,697 
Boat Patterns, $1.50 and Up Vending machine, Bicker & Schilling. ...... 882,923 ut you cant wear tl | | ough it. 
y . A. J. & I 


Anyone can build 4 — a ae, bottle, 4 ‘. , 
— mined exander ...... : ; cose on0e ae 
= Sent Se care ae Wii Te = Vibrator, A. G. Gray .. miee a 


exact size printed Violin, J. D. Loppentien 


Men who wear ‘“‘Porosknit’’ Underwear don't suffer that “stifling” 








paper patterns and A Set-up Frame Wagon, chute, J. ¢ bell...... . “ ” P : 
ilustrated instruction sheets. You cannot fail to build as || Wakom chute, J. Campbell «i: feeling and “sweaty” discomfort on hot days. It's the open knit texture of 
good a boat as the professional boat builder. Wagon or other vehicle, combination, T ““Porosknit’”’ Und rwear that é Is y off —th t all fr sh . , h 
Carroll. he e ools you at allows fresh air to reac 
Knock-Down Boat Frames Waist lining, form fitting, H. J. Baer... “ 
= Many people prefer || Washing machine gearing. H. Brammer... { the body and the perspiration and heat to escape. 
to buy my knock- Water closet <4 tanks, escape valve 
= dewa trames Gi _ for, C. & BE. G, Pfau....... ‘ ow & It’ th L ‘ S U d 
-Speed Mode Water closet valve, Ph Haas 
Rnemispeed Moder» mt frames Cll water closet vaive, Ps Hass s the Logical Summer Underwear for Men 





for their boats, instead of working up the rough lumber. I]! watermelon carrier, o A Woodw ard.. 
can in many cases supply knock-down frames at a lower || waterway apparatus for placing bed and 
price than you would pay for suitable raw matenal. bank coverings in, A. Casse. . ‘ 


All parts of my Que , Wave motor, W. B. Hillson .... , 

knock-down frames are . Weather strip, C. D. Tabor.. as 
accurately shaped and : AN Weed cutter and cultivator, 0, E. Slayton ? 
Weight J. C, Rackley. 8 





It's important that you buy and wear “Porosknit’’ Underwear for 
the following reason: The yarn used in “‘Porosknit’’ is from best long 


nachined, ready to otor, ‘ a ‘ . P 

machined, ready to put A Popular Launch Weight motor, J. 0. Mactley...o. -----+-. fiber stock and not from cheap, short stock, just one reason why they give 
tte i ec s chic ink ‘’ t ri 1” ** . ee eee ° ° , 

Patterns and illustrated instructions needed to finish the Cathriner satisfaction. If you don’t find our trade-mark label on each garment, you 


boat, sent free with K. D. frames Wheel. See Ditching wheel 


ame ican save you, (1) Wheel assembling machine, J. R. Welch. 
t ‘g boat-builder’s profit, || Wheel brake, vehicle, B. F. Hornsby. 
(2) labor expense, (3) Wheel mud guard, vehicle, W. E. Drake. 


Whiffietree, G. F. Danielson 





haven't found the real thing. 








“‘Porosknit’’ underwear comes in long sleeve, short sleeve and athletic shirts and 








Row Bout J 
(4) seven- eighths the freight. You can ed aaa Lhe J se Rs. il a P. Mitchell 882 644 nkl l h d k | h d I d " 
If co is desirec make a special combination price Windmill’ BOE Cassell 2 a 882'871 ankle length an nee lengt rawers——at a eales—50c. the garment. 
with knock-down frame , ; pt ie X " an 120 
° Ww rv J. Emenaker ° ° 883,130 . . . 
Remember, my guarantee means just what it says. The car dy Sevsenattion, . metal. G. H. Forsyth 882/671 **Porosknit’’ Union Suits for Men, $1.00. If you can't find 
boat you build will be satisfactory—I guarantee it. I take |) window screen, F, Burckhardt. . 3 882,77 **Porosknit’’ write for our booklet, “Inside Information.” 
all the risk. Write me personally for my Boat or En-]| Wire feed and nail forming device, W. 
gine Catalog, mailed free ap Weite ecg estes * tena ennsernaees 883,126 | CHALMERS KNITTING COMPANY, 21 Washington Street, Amsterdam, N. ¥. 
=" apping chine, a ecvdes 2. 0n¢ 
BROOKS BOAT MFG. CO. | Wreck indicator, J. St. Antoine.... .. 882,974 | 
C. C. BROOKS, Pres. Yarn, manufacturing, J. 8. Butte srworth. .. 382,866 
ginators of the Pattern Syst f Boat-Building) ——— 
7a 
404 Ship Street, SAGINAW, MICH., U.S. A. DESIGNS. 











Automobile body, C. Schmidt............ 
Bag fastening member, Hiering & Fuller. 
Bank, pocket, B. vom } ee. 1+éestendond 


Make Into Bottle, P. Garrett . oe 
Your BIKE”: MOTORCYCLE J) sorte: ci Mtermainn’ 32.55: 
wit t altering the frame and at Fabric, textile, E. Sims . pee 
tthout altering e J » “ . s » y 
little cost by attaching the new 198 §| Liate or similar article, J. pais 


BW. A. FAR ccocsecss 
Erie 246 H. P. Attachment. nee’ ay oi POLEOE 















































































































































































































eaeees | 
This ee all oe Dy an Spoons, forks, and similar artic lew handle | 
4 one Can MAKG fA StFoO — for, T. B. Lasher ..... coesccwecce SEE : 
5 Sa ea ea eee te: B{ Wall covering, Wiggin & Cornelison........ 30.220 | + — AV a =. é‘ ar 
Send ic.in stamps for Attachment os | . Nt wee 5 PDS Dell RE TES it 
( og 8 Motor« y ( b 
atalog 8 or Motor negates og ms 5 TRADE MARKS. 
MOTORCYCLISTS stamps for | ene 
book on the care of Motorcycles ae ~4 peepegetinp, Soe, infants and in- a a 
State make of your machine for ace. prices. valids, Chassaing & Cle * a 8,20 ~~ 
esteaside thease eh eaten et N.Y. &| Birds, canary, Cugley & Mullen........ 6s\290 | Tae Latest and Best A. Ww. FA B E R NG 
Bolting cloth, silk, Schweizerische Seiden- ” ” 1 
Pea eeupmGe Bo ©. «10%. sévenceskadate .. 68,318 [5] rs fe) PENCILS 
Boots and shoes, le ‘ather, Monroe Bros. & 28 LASTEZ, 
CO, veneer nes seeerceeeneeeeeeerereseens 68,31: Made of the purest ito in 16 de take the finest point obtainable of 
Candy, G. 8, Feeny Go...... - 68, rees of hardness, GB test of any ctl, are toa ne to wear 
Chemicals, certain, A, von Isakovics.68,! t e utmost delicacy ‘ore more than ang oth 
Coal, Berwind White Coal Mining Co ney aur. wae ssa ans ay artists’ ache i 4 i 2 
Cognac and cordials, Carmel Wine Co.68,299, ability and intenelty 0 all parties --ET postage stamps. tts 
Cotton piece goods, G. Willis & Co. .68,305, color. A. W. FABER, .- 4 fh Dichevesn Street, Newark, Now Jersey 
Dishes, ete., porcelain, Porzellanfabrik. Ph. 
Rosenthal & Co. Aktiengesellschaft . 68,316 
Firearms and parts thereof, certain, Bir- 
H ° mingham Small Arms Co.........-+++++ 68,285 
With the Merkel Spring Frame Motorcycle pratt epreps, @. Wines -......; mereran ET US BE YOUR FACTORY T S TA M 
Grape juice, Paw Paw Grape Juice isis in 68,313 TAMPINGS aT PERT PK 
All Roads are Smooth Roads, and Incubators and brooders, United Incubator a0 rHE GLOR yg ne ny ° = b l he ING co DIE 
° . & Poultry Supply Manufac — Co.... 68,320 TO amilton 8¢.. ¢ oe tely TOOLS, DIES Well Recieved Vactery fer Genare 
Every Ride a Pleasure Ride Knitted waists, J. F. Quinn...........+55. 68,317 ee Rows . Machine Work ‘. Send snp ~ 
son CEL rides v Lawns, Strawbridge & Clothier. «+seee 68,319 ” ms drawing for pa FE 
, iced = a a <e : pars hess eed eed = Laxative, saline, Miller Bros... ceseeces 68,311 ——rvws LS EXPERIMENTAL Eastern Machine and stenting Co. 
, a spine vey ~ oy ae ws. Oils and greases, lubricating, Cook & Coke- Gort lise Engines, Brewers WORK Providence, Kt. 
. Priep—wecoth yl Ball Be Me oan wuleb a FAUT eee e ence cere eee esecense cence ceees 68,302 ittlers’ Machiner ike VILT a 
ett Rinemate 3 > a ut pro-eniacntly Powder -—¢ George A mene (Bea. s 68,291 MFG. CO., 899 Clinton it.. Milwaukee, Wis. | ~ a 
a . , _ . owder, and remedies for corns, foo . : 
ican Motorcycle 52 oO Ss 
. GK’ sku cues bekes Si Ohieskeaseebngee 68,296 NOVELTIES & PATENTED ARTICLES 
Our booklet tells the story—send for it. Rubber r substitute, Corn Products Refining on MODELS b EXRERIMENT AL. mL MANUFA ED BY CONTRA NCH e$ Shak MAROMINER Y 
. Co. oS ecdaerererer cesses ovses 68,2) 4 
4 MERKEL MOTOR CO. Sheetings ‘and drillings, Pickens Mill....... 68,314 . V. BAILLARD, 24 Frankfort Street. New York. 
1128 26th Ave., Milwaukee, Wis. Sheetings and drillings, Piedmont Mfg. Co.. 68,315 ~ 
a — —_ Soap, International Chemical Co..... 68,309 RUBB ER. Expert Manufacturers 
~ GOES LIKE SIXTY Syrup and molasses, blended corn and ¢ ane , i Fine Jobbing Work SB Mazical Appa ratus Ss, 
SELLS Ses SEO | ; 4 - — —— - y- 4 age ne Fl rida err | PARKER, STEARNS & ©.., 226-229 South Street, New Yo York Grand Book Catalogue Over 70 eneratings 
easeraaiany yrup am nolasse suga ine « i dea ene erat ata euer 
GILSON TyI vain ae oy and. pe urts thereof, Un- “ns Oe, Se eee a ee 
a 1g we ‘ " is i] ve ew ’ 
S caael Geneuiiies ie 68,292 | xperimental & ode! Work MARTINKA & CO., Mfrs., 40 Sixth Ave., 8 k 
Ww - r, mineral, Cold Spring Mineral Water 68.201 | Olt & advice free. Wm. Gardam & Son, 45-51 Rose St.N 
Whisky, James Buchanan & Co, . 68,310 E , ODS.—Bie ¢ cts. Want ENCED IN DEVELOPING INVENTIONS 
Wines, Carmel Wine Co. .....+.«.- 68,286, 68,288 Agents. 2.4 £0 c ow A ny Cle vaeni, ac - Me achine and Flectrieat Work 
LABELS. emma 
4 i t , 4 inks J A INVENTOI »S } We manufacture METAL, 
“‘American,”’ or pads an< L ‘ > aa a ds 
Ay pe of ' , ronand WireFences gn eng Fm aeprenopag ets a ney edigd = rm 
id sabentel. Gr Wire or ae Fences | — ng oad ond Eye, hs nae. dee: lowest prices. Send perfect sample for F 
J ee ra ase eReES | “Braid Filet Lice." for embroidered  Yace, Fine ERGLE' r0be CO", Dept. A. Cincinaatt, 0 
s1 i} Enterprise Foundry’ 4 Pees o., | Kursheed Manufacturing. “t ee e4 nb oe 
- “yf 272 8. Senate A Indianapolis,Ind “Charcoal Chewing Gum,” ‘or charcoa oun leciene 
va chewing gum, J. L. Messer.......- 
. | “Coca Ginger,”’ for a non- alcoholic be sverage, 
Bi, . Wer I Fa okt 6 op cake , > 
60 YEARS’ “Creme de —— a | a lik queur, “Chas. 
Jacquin et Cle., Imc..........s+++ +00. Learned by any Man or Boy at home. Smat!lcost, Send 
EXPERIENCE “Pood Laxative,”’ for a me dics al Peeeen, to-day 2-0 ak amp for particulars and proot ‘ 
Laxative Food Co. ......ssecseeees , ©, A. Smith, Room 66, 2040 Knoxville Ave. Peoria, TH. 
“Jap-A-Ice,”’ for an ointment R. Reames. . DIE . 
“R and R,” _ for a Mqnce, Chas. sutra et - WORK FIRE ESCAPES 
Cle., Inc ounce vais is > ' ‘ 
*“Shacke itord,’ for cigars, ‘Se hmidt & Co... > H. TURNER roel ‘ 0 y nio , PANIC - PROOF ! ‘or fichcols, 
p ‘‘Shamar nO for embroidered lace, tals, Aayluma, Factories, ete. Outaide aa steel in a 
4 Kursheedt Manufacturing Le aye ry" an 14,113 - "| rape aaa cua, on — o sir s = atont capac ‘ty ‘ 
4 “/ ” ey » >~§ . t * >, ‘’- ora p r . esape on h gu re « js can be held te a . 
Sup-Se z oe gd on glucose o 14,107 DRYING MACHINES ular materials, 5. E, on ae to, eques : mt. ROSE HS 2 
y Y r I » MRE. cepeevanderass . * ; Pow . iit 
a Trape Marks “The Original Bermuda Milk Punch,’’ for Worrell, Haunibal, M a Pre we ald 
Bf c eee a milk punch, F. H. eg “ee -» 14,106 ae a pac eres — 
‘ij OPYRIGHTS &C. “Town and Country, Real Turkish Cigar- 
myone sending a sketch and sues may FR ol cigarettes, Wm. A. Stickney 54.008 How ‘to Cansiiiect 
ly ascertain our opinion free r ap BOP Gi .ccccecccvecesece oe a 
{avention is probably pe AND BO Communica- a An Independent Interru pter 
fs sont strictly confidential. a NOBOOK on Patents Ai ; — re ne In SCIENTIFIC AMERICAN SUPPLEMENT, 1655 
est agency for 8 > 4 clear wit 
4 batt taken through Munn & Co. receive A printed copy of the specification and drawing : PA- y ph Ty OF vot mnitig ye 
t notice, without charge, in the of any patent in the foregoing list, or any patent MASON § NEW PAT. WHIP HOISTS interrupter may be constructed for a large induetion 
Scientific American, this. office for 30" cents,” rovided ga "aon save expense and liability incident to Blevat oe, 
this office for 10 cents, provided the name and | - ‘Bow This artic je should be read in compection with 
number of the patent desired and the date be AGSSENY Peeuaae StleeneeS ft — Mr. Collins rticle in HCTENTIFIC AMERICAS SUPPLE 
calantsomely illustrated weekly. Lazgest sir given. Address Munn & Co., 361 Broadway, New| Manfd, by VOLNEY W. Prares o> Ine. MENT, fog. *How te ngtract a 100-Mile 
cult fs, scientific eee ae 2 8 e York. Providence, me. I ~» U. BAe ee eS Wirelons elegraph Outht. 
RCo 8, $1. Sold Canadian patents may now be obtained by the in-| ~ mations Ree ETO hb Supplement costs cents; 20 cents for the 
B § Gp, s01estens New York ventors oes aay, of the inventions named in the fetes two. Order from your newsdeailer or from 
going list. ‘or terms and further particulars 
§.Co,s01arenenn, NEW address wiunn & Co., 361 Broadway, New York. MUNN & CO., 361 Broadway, New York 
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We request 


manufacturers, oi 

inventors and} 

others needing 
special articles | 


sa -10)-}_W-1-11>\<] a - on el 


in rubber to send 
us descriptions of 
















their require 
‘ . — Pitch of 
ments with pe if Longer Life Strength, Rigidity Absolute Serene 
ings or woot ' A ove 
models for esti-||[p to the Wheel— and Easy ‘‘Pushing”’ ll Speed of 
mates as to cost Greater Com- The truss bridge makes a stronger and — 
oe ae fort to the Rider easier-riding bicycle, prevents ‘‘give’’ in 
rubber aka the’ frame and keeps the running gear in 
7 \ Ba a 4 — alignment. Every part of the Iver Johnson 
Mechanical Rub Truss Bridge Bicycle is made of the best material 
ber Goods of oe hn OO ‘ with the most skilled and accurate Scientific tr- umph of a new 
evéry description oecewr workmanship. Bagg - i lied. 
. , principle practi- cally applie 
cone Py, o . SEND FOR CATALOGUE Prevents the en- gine from racing. 
i CaniZing ress or y 4 giving illustrations, de- Onl aell: gue - dik 
y y7rmiss ouict . scriptions of all models, nly one man . 
R | es and name of your dealer ple lever neces- sary to  oper- 
ubber Specia ties ' 4 iver Sohnson’s Arms ate it. Responds to the instant, forward or 
Plate Mo Mold. " : ; . zz AJ. iene nant back, fast or slow, or at any speed desired. 
= m Spsces in Press Pate.) Hydra Pres _ 7 Mopatenesers of Nee Jne Positively guaranteed to perform as repre- 
— sented. The closest, most critical and 


Wy 108. square ich. Shotguns. 


NEW YORK BELTING &| 
PACKING COMPANY, Ltd. 
95 & 93 Chambers Street, New York 


All varieties at lowest p rice «. Beet Rallroad 


Trac k and Wag or Stock Seales made 
leo Ka useful. ‘art ie es, including Safes, 
wing a achines, Bicy« jes, Tools, ete. Save 


Money liste s re CHICAGO BCALE Co., Chicago, tl, 


|i DECARBONIZER 


chemically removes carbon from 
Pe cylinders, piston rings and vaives, 

cas INCREASES POWER 20 PER CENT 
Volatilizes carbon, in which form it passes 
out thru_exhbaust. Injury te metal 
impossible. Agents wanted in certain 
localities. Sample, quart can, $1.50. 
Write to-day for particulars 

leneral Accumulator & Battery Co 

128 Second Street, Milwaukee, Wis. 


thorough investigation invited. Catalogue 
of complete information mailed upon request. 


C. F. ROPER & CO., Hopedale, Mass. 


R every dollar invested, including > <i pa TE 


purchase price and maintenance, 
w 

p erce Motor Boats 

; and Engines 





























_ there are two to three times as many 
miles of actual service in a Single Cylin- 
der Cadillac as in any other motor car. 


Thisis net an empty claim. It is a fact 
borne out by the experiences of 16,000 
users all over the world. Many of these 
have owned their Cadillacs for five 
years, have driven their cars 60,000 miles 
or more and are still using them. 


No Cadillac, so far as we know, has 
ever been discarded because worn out or These boats are guaranteed satisfac- 
unfit for further service. If you want ay in every way. Staunch and 


The Truth about the Automobile ave, they combine dependability 

and What it Costs to Maintain One and durability with lightness, speed 
——— and comfort. Equipped with Pierce 

Seow athens el 0 lam ae at toe Noiseless Motors; the perfected 

orn affi ri ) arg H > se 

showing an average expense for repairs to result of 23 years experience ij in 

cars of less than so cents per week and aver- building gasoline Motors. Both boats 

aging more than 18 miles per gallon of gaso- and motors are guaranteed free from 

line under al! road conditions—mud, sand, 

snow, hills, mountains. all defects 

































Bradley Polytechnic lastitate 
Horelogieal Department 
Peo rte, Hiihnols 
He 


JLEARN TO BE A WATCHMAKER 


teal Inet 





at Wateh Sehool 
“te America 
We teach Watch Work, Jewelry 

















En Work, Optics 
7 Board and Model S-Runabout sets . 
My | ot madorate rates 8850 The Single Cylinder Cadillac travels any we replace 
Send for Catalog of Information road that is not*entirely impassable and is at OUF ex- 








capable of 30 miles per hour. pense any 
















i 
; 
A Profitable Business It is fully described in Catalog T 47. part ttrat 
cuctgetic, pursistent man or woman of intelligence Mailed on request. proves de- 
paying bastnem with a Prices include pair Dash Oil fective— 
Moving Picture Machine ~o= Lamps, Tail Lamp and Horn. whether 
coventa can be given tm hailey — CADILLAC MOTOR CAR CO, within one 
de aan teh oe ae j Detroit, Mich. year or five years. 
» ¢ esnusement Member A. L. A. M. Don’t buy a boat or engine until 


you et our free nc ng Book— 
find it a reliable Gg e © yon went to 
We r a wise selection. rite today. 
wane he «prices films of all the latest — and 
rahe ‘Don't oy unt) yoo sell all kinds of sappli | 











: - PIERCE ENGINE COMPANY, 24 West St., Racine, Wis. 


Kieine Optical Co. .s8.true" entero] ——T he Reliable Dayton Motor Car— Aeeet E 
CRUDE ASBESTOS) sis 


_DIRECT FROM MINES 
| PREPARED R. H. MARTIN, 
ASBESTOS FIBRE | orrice, st.Paut BUILDING 
tor Manulacturers use 220 8B’ way, New York. 


Don’t Throw Away 
Razor Blades 


They can be resharpened in ee 
sar ts new "0385 ‘THE ONLY ONE 
4 *. es 
- ) f- y 
Gaylor Automatic Stropper 6c a Day Will Double the Effici LENICY Of || evs te carcets tea cctomerns reer 
rinciple for a wood-working 
ool. it clears itself of shav- 
ings in any kind of wood and —a—— > 
Your Bookkeeper or Clerks) #2 22°%.°e% 
Made from the best steel, 
forged. cwistes and tempered. One Mon tbe Me ih, We. 
and will give you quick and accurate results in a © Send for 282-page catalog No. 18-B 
the accounting, extending, costs, payroll, bal-| === STARRETT CO. Athol, More U.S A 


ances and statistics of your business. 























The motor car triumph of the day. Proved mechanical features found 
in no other car of carriage type. Expensive features of ordinary 


motor cars eliminated. said ruiber tres. Gives maxioum service tl! Pagineers and Prospectors 
Protect Your Feet! 


a practical car for year-around service. A sensible car for sensible 

people and the first motor car to return a dollar’s worth of service 
Dry and comfortable feet are essential 
for all those who work in the open air. 











for every dollar of first cost and maintenance. Succeeds 
the horse; not the locomotive. Compare the Reliable 
Dayton point for point with other cars. Its all in the orthopedic cushion and 
in the waterproofing. Send today—now 
—for free. catalogue. Everything in 
footwear for the sportsman, surveyor 


Catalog will be sent ou request, 
and engineer. Satisfaction guaranteed 
Send 35 cents for 8 ounce can of 


RELIABLE DAYTON MOTOR CAR CO. 
waterproofing. 


Dept. 27, Chicago, Ill. Wm.N Gokey Shoe Co., 19th St., Jamestown, N. Y. 















The First Real Successor 
te the Horse 


























In (nee, with Genuine Horse Hide Strep, - $3.00 
Automatic Stropper for Single Edge Biades, $1.00 


Onder through your dealer, Or will ras 
recapa of on Be sure to state for what et oy Blade 
Woite for descriptive circular. 

L. B. GAYLOR, Aliston, Mass. 


L, Build Your Own Small Engine 


We sell sets of castings up to 2? horse 


see dee se eee ss The Comptometer 























power. Also boilers, locomotiv gas 
in stamps. This amount refunded on 

order amounting to $1.00 or over. Con-| , ‘ MHinliec — . a . seal a 
teactorn for tient machinery of every | #448, multiplies, and divides rapidly, and without error by simply touching the 
Gesoription, |keys. The Comptometer is as necessary in your business as a typewriter. It is 


atl yn - A 9 | the speediest, most durable, and most satisfactory mechanical calculator ever} HIGH GRADE 


Keene St., Paterson, N. NI. 
PLE TY OF RUNNING WATER , 'made, Follow your own good business judgment and let us prove this to you] AIR GUNS, 






chs sprinkling lawns and gardens, for by our Special Trial Offer. DARTS, SLUGS, 
h ~ mi at the ara, oan be ad y a 
Write for pamphlet at once, and we will send you a booklet describing the} sTEEL 
Niagara Hydraulic Ram Comptometer and its many uses. Comptometer sent, express prepaid, on trial TARGETS, 
So neniee? ‘Wetee ben utr ent A a to responsible parties in the U. S. or Canada. High-class salesmen wanted. 22-100 CAL. 
g2areneted estitnaie. We furnish towers and tanks 
Bete age k <p e Felt & Tarrant Mfg. Co., W. Wabansia and Paulina Sts., Chicago. weet 





f Manufactured by 
H. M. QUACKENBUSH 


Ci Engineering N WS cen Si irhisiue » 


Ohio USA ULLUSTRATED) 
ue CO. Piace 214 Broadway, New York 


Pe cs Ai Mining, and Cleaned ve Rng 100 to 125 oe age on Fag Send for | fi “ } é 









































